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The Naval Postgraduate School recognizes that the experimental 
approach is very important in education, especially in the basic sciences 
and in engineering. Graduate students in the U.S. Navy and in the other 
services need a "hands-on" experience in order to be able to validate assump-
tions, to verify complex analytical models, and to explore new fundamental 
knowledge. Since the Naval Postgraduate School is dedicated to educating 
for the future needs of the Naval Service, it is essential that a laboratory 
experience export students to the instruments which will allow the measure-
ment of complex phenomena to be made and which may advance to fleet operations 
in the years ahead. 
During the past two decades, significant technological advances have 
occurred in numerous fields which must be incorporated into graduate curricula. 
New measuring systems using lasers and advanced optics, recent developments 
in conmunications and signal processing equipment, and the advancement of 
computerized data processors for measurement and control must all be treated. 
In addition, students should be exposed to and have an appreciation for the 
current high resolution, low noise, and fast response instrumentation avail-
able. The dramatic accomplishments in the areas of microprocessors, inter-
active computer graphics, and computer-aided design especially deserve 
attention. 
This document provides an updated source of information concerning 
present laboratory capabilities and activities at the Naval Postgraduate 
School with plans for future changes/additions. r1any of the laboratories 
i 
are used for teaching, as well as for research; some, however, are used 
solely for teaching, while others are uniquely related to ongoing faculty 
and student research programs. Our laboratories vary widely with regard to 
size of the facilities utilized, type of operation (e.g., the same use of 
chemical versus the routine operation of computer terminals), location 
(e.g. on campus versus mobile labs such as the research vessel ACANIA), 
type of equipment/instrumentation used, etc. 
The information provided in this document has been catalogued by academic 
department. In assessing objectives and future directions, some reference 
to the Naval Postgraduate School curricular programs is necessary. The 
identification of specific laboratories with curricular programs is there-
fore included. 
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Introduction to Physics and CherJ!i.s-t..ry Laboratories 
'lhe Department's laboratories can be grouped into two broad categories: 
{l) instructional la[x)ratories \\hich exist prinarily to support and illustrate 
ll'aterial presented in lecture courses, an:! to provide training in lalx>ratory 
techniques, and (2) research laboratories \\hich exist primarily to support the 
research program of the department, including the thesis researdl of our stu-
dents. 
The instructional lalx>ratories are particularly inp::>rtant for those 
courses in which tjie basic physical principles have broad applicability. They 
serve to illustrate to the student the q?eration of those principles as 
essential considerations in the design am characteristics of functioning 
devices and systems. Strong la.ooratories exist in acoustics, electro-optics, 
optics, the awlications of atanic physics, nuclear physics, explosive 
chemistry, and devices \\hich depend upc:n quantum Fhenanena. In addition to 
illustrations of ag;>lications of the fundarrentals, these laooratories provide 
the training groun:l for data taking and interpretation which will oo needed for 
later theses research. 
'lhe research laboratories support the l:asic and applied \\Ork of the 
depa.rtnent, generally funded by Navy and DoD sponsors, an::1 provide faculty and 
students the q::port.unity to rrake important oontribut.ions to the generation and 
applicaticn of new kru:Mledge. Far the student, these laboratories are 
essential for the practice of the skills for \'.hi.ch he has been educated, and 
for the faculty they provide the rceans by which they can remain at the leading 
edge of their profession. 'Ihese laooratories also provide the student with a 
valuable owcrtunity to functicn far a while in the envircnment of researdl, 
giving him an ogx>rtunity to understand personally the problems, techniques and 
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c:pportunities facing the military in judging the quality and inportance of 
research in oor national effort to stay at the forefront of emerging ani even 
inagined technologies. 
Our laboratories provide a vital link l:etween the principles taught in the 
classroan and the exciting experience of seeing those principles at work in 
dictating the operation of real systems. Through the laooratories, rur 
students learn to ag;>reciate what is possible and what is not possible, what is 
easy and what is oot. easy, and to have an appreciation of the nethods of 
gathering and evaluating informatiai. of a scientific nature. 
In the pages Which folla,.,r, cur laboratories and their facilities are 





DEPARTMENT OF PHYSICS AND CHEMISTRY 
PHYSICAL CHEMISTKY LABORATORY 
?1'.rp~~-e: 
The physical chemistry laboratory exists primarily as the experimental arm 
of CH 3402, Physical Chemistry in Ordnance Systems. The laboratory serves two 
broad functions in this course: 
a. To introduce the student to several types of chemical instrumentation, 
such as will be encountered in operational situations , especially at 
Navy laboratories. Included are analytical techniques such as those 
suitable for metals and alloys , lubricating and hydraulic tluids, 
corrosion products, explosives materials, combustion products, etc. 
b. To offer experimental correlation with lecture topics. The physical 
chemistry course presents basic subject matter in thermodynamics, 
electrochemistry and chemical kinetics which serves as the foundation 
for later courses in materials, corrosion, explosives and blast 
effects. It is appropriate to carry out experiments dealing with 
subjects such as thermochemistry, solution thermodynamics, chemical 
equilibria, kinetics, and corrosion to reinforce the lecture material, 
to supplement it, and, not least important, to introduce the otficers 
to methods and limitations in scientific measurement. 
Current Utilization: 
a. Thermochemistry: Parr bomb calorimeters 
b. Gas analysis: gas chromatographs. 
c. Metal analysis: atomic absorption spectrometer. 
d. Corrosion: potentiostat. 
e. Visible-ultraviolet spectrometers (to study equilibrium and/or kinetics 
in solution). 
f. Differential thermal analyzer for 11fingerprinting" substances. 
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f_u_t_u_r_e_Pl.~ns and_R.~q.ui remen~_s_ . 
Upgrade and modernize the laboratory; this should include purchase of a 
mass spectrograph suitable for determining appearance potentials. 
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P.u.rp_ose: 
ATOMIC PHYSICS LA~UHATUHY 
S-111 
a. Practical realization of the physical concepts and µhtmomena underlying 
all military optical, electro-optic laser and electronic systems. 
b. Appreciation of the central role of experimental evidence in all 
research and development, and in validation of analytical models. 
c. Demonstration of limits ot precision in measurement and the imµlications 
for system analysis and performance predictions. 
d. Development of facility in recording processing, evalu- ating and 
reporting technical data. 
e. Hands-on experience with measurement instrumentation and devices and 
appreciation of their capabilities and limitations • . 
D.e~.s_rJpt i O'!__of__Fac_i l i_t_i_!:!_S_: 
The laboratory is used both for laboratory classes and for demonstrations in 
support of classroom teaching. Students repeat crucial physics experiments. and 
observe, measure and describe phenomena discussed in lecture. Uata analysis 
techniques and the concept of experimental error are acquired in describing 
quantitative observations. Complex equipment in this laboratory includes grating 
spectrometers electromagnets, Michelson interferometers, a mass spectrograph, 
and several evacuation and gas-filling systems. 
Current Utilization: 
The laboratory currently has the capability illustrating physical 
principles and phenomena with relatively simple equipment, using point-by-point 
data acquisition. Examples of experiments typic~lly performed are: 
a. Measurement of splitting spectral lines in strong magnetic tields 
(Zeeman Effect). 
b. Measurement of the isotopic mass splitting of atomic energy states in 
hydrogen and deuterium. 
7 
c. Determination of photoemissive work tunction and ratio of Planck's 
constant to electron charge. 
d. Demonstration of x-ray diffraction and wavelength of the electron. 
e. Demonstration of the Boltzmann energy distribution ot free electrons. 
f_u_tur.e _Pl an~_ a!l.d . . Re~_r:_eme!!_t~_: 
Emphasis should be increased on phenomena at modern technological 
importance such as state lifetimes , line widths. To introduce modern trends in 
experimentation, digitial and automated data acquisition techniques should be 
introduced) with programmed recording and processing. This will require 
expansion in the following areas: 
a. Digital voltmeters and progranvnable power supplies. 
b. Data recording or data logging devices. 
c. Introduction of automated data processing by intertacing to 
progranmable calculator microcomputer devices. 
d. Introduction of interferometric spectroscopy with FFT processing) for 
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a. Uevelopment of familiarity with phenomena and techniques ot 
electro-optics and laser physics. 
b. Hands-on experience with components and devices found in military 
electro-optic and laser systems, and appreciation of the capabilities 
and limitations of these. 
c. Development of familiarity with the prop~rties of materials used in 
optical and electro-optical systems. 
_q,e~s_r.iE_tJ_o_!l. of Fae il_it.i es: 
The laboratory is used both for laboratory classes and for demonstration 
of phenomena in support of classroom teaching. Students study properties ot 
optical materials, electro-optics and magneto-optic phenomena, Fourier optics 
and laser devices and applications. Complex equipment in the laboratory 
includes various spectrophotometers, photodetectors, spectrum analyzers, 
modulators and lasers. 
Current Utilization: 
Examples ot· experiments currently used are: 
a. Measurement of metastable state lifetime in ruby laser rods. 
b. Measurement of Faraday and Pockels Effects in transparent materials. 
c. Scanning Fabry-Perot measurements ot laser output spectra. 
d. Measurements of optical and infrared transmission of optical window 
materials. 
e. Nitrogen laser µumping of dye laser. 
f. Study of optical data processing by Fourier plane spatial filtering. 
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Fu~_u_r_e_ _Pl_ans an_d. _Re_qui reme_nts. 
To introduce students to modern instrumentation and devices now important 
in weapons and EW systems, expansion and improvement are needed in th~ 
following areas: 
a. Test equipment including storage oscilloscopes. 
b. Progranmable calculator equipment for control of experiments and data 
processing 
c. Infrared scanning and TV imaging devices. 
d. CCD and CID devices for array imaging and image processing. 





a. To provide the student with first-hand experience in using scientitic 
equipment to measure acoustical parameters that occur in the ocean 
environemnt. 
b. To reinforce, by means of carefully designed experiments, the 
understanding of theoretical acoustics relationships that apply to 
ther production, propagation, and detection of underwater signals. 
Descrip_tio'!..._Pf Facilities_: 
Present facilitites available for instructional and thesis work include an 
anechoic chamber, a reverbration chamber, and anechoic water tanks tor 
underwater measurements. Equipment used in the laboratories, in addition to 
the usual voltmeters, amplifiers, x-y recorders, and oscilloscopes, includes 
also microphones, sound-level meters, tape recorders, impedance meters, 
frequency analyzers, signal correlators , and sound soruces for air or water 
environments. 
Current Utilization: 
The laboratories can be used for experiments in which the student measures 
radiation patterns of underwater (sonar) transducers, and of sources of 
air-borne sound, analyzes sea surface interference effects, determines 
electrical and acoustical characteristics of underwater transducers, and 
performs analyses of complex signals. 
Future Plans and Requirements: 
In order to coritinue providing the students with exposure to current 
acoustics techniques, it will be necessary to: 
11 
a. Continue upgrading older equipment with state-of-the-art nx>dels as 
they become available. 
b. Automate and digitize data collection processes to permit app11cation 




The objectives are to provide the student with hands-on experie~ce with 
opticl lenses and other components of significance in the WSS and WST 
curricula; to provide the direct experimental observations of such quantities 
as object-image relations in a system ot lenses, principal planes ot a thick 
lens, refraction of light by a glass prism. interference effects in a 
multiple-slit system, diffraction by an aperture, and polarization of the 
optical electromagnetic wave. The laboratory also provides demonstration 
equipment for other curricula (e.g., EW) serviced by the department. Optics is 
fundamental to all branches of physics and is a specific prerequisite in the 
Electro-Optics/Laser Technology option. 
Description o..f_Faci]ities: 
a. Optical benches with associated lens holders, etc., are used to 
provide stable mounts for making object-image measurements with a lens 
or system of lenses. 
b. Spectrometers of high-quality student type are fitted with precision 
scales for circular measurements accurate to one minute of arc. Each 
is fitted with a variable- slit collimator and a telescope for direct 
observation and measurement of refraction and diffraction effects. 
c. Light sources include the mercury arc and sodium arc as well as gas 
discharge tubes filled with hydrogen, helium, neon , argon, and 
molecular gases. These provide wavelengths throughout the visible 
region for observation ot wavelength dependence of various phenomena. 
low-power visible-light lasers are also used. 
d. Spectrophotometer (Bausch and Lomb Spectronic 505) provides 
measurements of transmittance of solid liquid samples, or retlectance 
of solid samples, over the visible range of th~ spectrum. Other 
instruments are available for the near ultraviolet and the infrared 
parts of the spectrum. 
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e. Other equipment includes 
Pasco Fourier Synthesizer 
Colored glass filters . 
Interference filters 
Research qua 1 i ty prism and grating monoch romators 
Low-power HeNe lasers 
Heavy laser plates suitable for making holograms 
Photographic enlargers 
Well-equipped darkrooms 
Polarizers, mirrors lenses, etc. 
Current Utilization: 
With the existing equipment, we can demonstrate directly and convincingly 
the phenomena of object-image relations, refraction, interference, diffraction, 
absorption, and polarization of visible light. Measurements of some quantities 
are not always satisfactory because of the marginal stability of the optical 
benches. 
Future P)ans_and Requirements : 
We intend to make the following changes to the laboratory to remain 
up-to-date with curriculum needs. 
a. Replace all the old optical benches and associated equipment with new. 
high-stability equipment. 
b. Add instrumentation for lens aberration studies. 
c. Add instrumentation for lens system MTF measurements, including a 
minicomputer for data acquisition and analysis. 
d. Add self-scanning detector arrays, with associated oscilloscopes, for 
direct observation of diffraction phenomena. 
e. Replace worn-out spectrophotometers with wide-range instruments. 
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ELECTRON LINEAR ACCELE~ATO~ (LINAC) 
Purp_C?_se 
The LINAC produces a beam of electrons wirh energ,y up to lUU MeV. The 
accelerator in conjunction with other facilities provides research 
opportunities for students at the M.S. and Ph.D. levels, as well as faculty 
research. Sponsors have included the NSF, ONR, NASA and DNA. ~esearch areas 
include elastic and inelastic nuclear scattering, radiation damage in 
semiconductors . energ,y loss of electrons in matter, production ot soft x-rays 
by the transition radiation technique and coherent radiation experiments. 
Descri ptj on of Facil i~j_e_s_: 
The electron accelerator, which is of standard design, has three sections, 
three klystrons and can produce a beam on the target of 2 A. The electron 
scattering equipment includes the target chamber, magnetic spectrometer and a 
10 channel counting system. Preliminary data analysis is done on line by a 







1-2 Amp on target at best resolution, 
60 pulses/sec 
0.5%, overall, excluding thick target effects, 50 to 
110 MeV 
~lectron_Scattering Facilit.l_ 
This system, which has been used for elastic and ineleastic scattering 
from various nuclei, consists of a deflection magnet syst~m. scattering 
chamber, spectrometer and counting electronics to measure the scattered 
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electrons. Beam monitors and microcomputer systems tor data handling are 
available. 
Radiation Da~a_g_e_ : 
Facilities for radiation damage research are available. 
Fut.!:!_re Plans and Requirement~_: 
The recent research emphasized use of the LINAC electron beam as a source 
of radiation. The transition radiation experiment, the electron beam is used 
to produce x-rays. In the SESR or shock radiation experiments, the production 
of visible and ultraviolet radiation is being investigated. These two efforts 
exemplify the use of the fast electron beam to produce novel sources of 
radiation, and these efforts will be expanded and broadened. 
16 
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Overview of Electrical Engineerinq Laboratories 
The Department of Electrical Engineerinq has 16 academic laboratories, a 
Material Support Facility and a Repair and Calibration Facility. The purpose 
of the laboratories is to provide the physical resources necessary to support 
the research and instructional activities carried out in the Department. Some 
of the laboratories are used primarily for research or instruction but many 
support both functions. Each laboratory has a Faculty Director who is directly 
responsible for the daily operation as well as the lonq range development of 
the laboratory. The laboratories are listed below by name and location alon9 
with the Faculty Director for each. 
EE Department Laboratories 
Location Lab Name 

















Guidance Navigation and Controls 
Optical Electronics 
Sonar Systems and Underwater Acoustics 
Speci a 1 Si gna 1 s 
Microwave 
Electro-Optical Image Processing 
Target Classification 


















Location Lab Name Director 
14. SP-537 Satellite Co111T1Jnications Prof. Gray 
15. SP-543 Radar Prof. Boul dry 
16. SP-612 Electronic Warfare Prof. Wilson 
17. SP-703 Antenna Prof. Knorr 
The various laboratory areas are manned by a staff of 15 technicians under 
the supervision of Mr. Robert Donat, the Laboratory Manaqer. The technicians 
work with the Faculty Directors and assist in the daily operation of the lahor-
atories. Their duties include set-up of experiments, assisting in the execu-
tion of experiments, projects and demonstrations, fabrication of special parts 
for research, ordering of parts and instruments, physical security and, in 
general, addressing the many tasks that rrust be performed to keep the labora-
tory areas functioning effectively. 
Overall coordination of the EE laboratory effort is the responsibility of 
the EE Laboratory Con1nittee. 
EE DEPARTMENT LABORATORY COMMITTEE 
Professor Jeffrey B. Knorr {Chairman) 
Professor Kenneth G. Gray 
Professor Rudolf Panholzer 
Professor George L. Sackman 
Professor Lonnie A. Wilson 
Mr. Robert Donat (Laboratory Manager) 
The Laboratory Con1nittee represents the EE Department Chairman in matters re-
lating to allocation of physical spaces, budqeting, preparation of reports, 
guided tours, hiring of staff and academic integrity. Every attempt is made to 
see that the technology areas of importance to the Navy are properly addressed 
and that the overall laboratory program is properly coordinated. 
20 
The current laboratory structure reflects both the needs of the Navy and 
the interests of the faculty. It is to be expected that changes will occur in 
the future as new areas of technology develop and as new faculty join the 
Department of Electrical Engineering. 
JEFFREY B. KNORR 






Sp-703 and Antenna Image Planes 
To provide indoor and outdoor facilities and instruments for the measure-
ment of radiation and scattering characteristics of electromagnetic structures. 
Description of Facilities: 
The outdoor antenna range facility consists of a 2-axis pedestal and the 
associated servo controls along with a receiver covering the 60-900 MHz range 
and a polar pattern recorder. There is also an outdoor ground plane suitable 
for use in making charge, current and impedance measurements on various struc-
tures at VHF frequencies. 
The indoor facility is an anechoic chanber which contains a 10 GHz source 
and a single axis pedestal. A detected output from the test antenna drives the 
recorder. 
Various antennas are available for instructional purposes. These include 
yagi, log periodic dipole array, conical spiral, monopole and dipole, horn, 
parabolic dish, planar spiral, and blade. 
Current Utilization: 
The Antenna Laboratory is currently utilized by thesis students and by 
students doing experiments as part of their course work. These students come 
from the Weapons (530}, Electronics (590}, Electronic Warfare (595}, Communica-
tions (600}, Avionics (610), and Telecommunicatiosn. (620) curricula. There has 
not been any sponsored research which has required significant use of these 
facilities although occasionally faculty members do need to make antenna meas-
urements in support of their research projects. 
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Future Plans and Requirements: 
The Antenna Laboratory needs significant i""rovement. The equipment in 
use with both the outdoor range and the anechoic chamber is in excess of 20 
years old. The outdoor range suffers from lack of isolation from interference. 
The anechoic chamber suffers from poor sensitivity, restricted frequency ranqe 
(X-band only), poor dynamic range (inability to see side-lobes) due to design 
and absorbing material, short baseline (max antenna size< 1 ft) and inadequate 
area (50 sq. ft) in the space containing the chamber controls and instrumenta-
tion. The anechoic chamber is unheated and accessible only from outdoors. 
The future plan is to construct a co""letely new anechoic chamber with new 
instrumentation. The new facility should be operable over the microwave and/or 
millimeter wave bands and should be capable of accommodating antennas with 
large electrical apertures. A sizeable expenditure will be required if our 
students are to have a more meaningful laboratory experience with the various 
antennas found in Navy systems. 
The outdoor range will be maintained and should be upgraded if possible 
since it accommodates a different class of antenna structures; those based on 
wire elements. The environment will always be a problem, however, and cannot 





Supports the introductory basic circuits and electronics course offerings 
of the Department, with intensive use of relatively unsophisticated test in-
struments • 
• 
Description of Facilities: 
In the circuits area the lab provides measurement experience and experi-
mental verification of course material. In the electronics area the students 
measure device characteristics, perform experimental anaylsis of electronic 
circuits, including to a large extent, circuits utilizing integrated circuits 
(IC's} and perform projects involving the design, construction, and testinq of 
electronic circuits to specification. Both analog and digital circuits are 
covered. Having built a base of electronic fundamentals in this lab, students 
then go on to more specialized courses where they continue their electronic 
expertise. 
Current Utilization: 
Over the past three years major efforts have been made to update the test 
equipment used in this lab. By standardizing around the Tektronix 500 plug-in 
series of modular test equipment we have achieved increased flexibility, better 
student understanding (through si~lified controls and standardizations) and 
improved reliability of the equipment. The increased reliability is especially 
inportant in this laboratory that sees use by large numbers of electronically 
inexperience students. 
Future Plans and Requirements: 
Increasing enrollment has strained the availability of present equipment; 
more is needed. Some of the older major test euqipment such as transistor 
25 
curve tracers will soon need replacement as the present complement ages. While 
the devices studied and used in projects are undergoing rapid change in the 
electronics revolution, the test equipment in this lab is fairly standardized 
to nultimeters, oscilloscopes, power supplies, counters, etc. This is due to 
the elementary nature of the courses using the lab and the fact that little 
student or faculty research (other than course projects) is done in this lab. 
26 
DIGITAL SYSTEMS LABORATORY 
B~-100, 101, 102, 209 
PURPOSE: To support teaching and research in the general area of digital sys-
tems. Specific teaching objectives of the lab include: 
a. Provide resources for hardware and software development for student pro-
jects from design, iq:>lementation, computer interfacing, and testing. 
b. Demonstrate standard digital interface hardware and their applications as 
well as interfacing techniques for non-standard applications. 
c. Give first-hand experience in tradeoffs between hardware vs . software, 
speed vs. flexibility, higher order languages vs. assembly languages, ef-
ficiency vs. maintainability, etc. 
d. Provide a limited capability for experiments in the areas of digital signal 
processing, graphics and computer networks. 
Description of Facilities: 
The lab will consist of the following equipment: 
a. Ten Prompt 80/85 Design Aids. They are used in introductory microprocessor 
experiments. 
b. Several of the popular 8-bit microprocessor based single-board computers. 
These are used for intermediate level course projects. 
c. Tektronics 8002 Microprocessor Development System. This equipment is used 
in intermediate level system design and i111>lementation projects and theses. 
d. Two ALTOS single-user microcomputers used for software development and 
hardware interfacing. 
e. Two ALTOS multi-user microcomputers. Those are used primarly for advanced 
software development using asselOOly language and high level lan~uages. 
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f. Four Prolog card cages and power supplies. Vendor supplied processor and 
I/0 cards along with student designed processor and the I/O cards makes 
this system a versatile microprocessor based hardware development station. 
g. HP2647 Controller. The controller drives a Printer and Plotter and has 
modem interface. 
h. The equipment in Bullard Room 209 consists of a Time/Data Model 1900 Signal 
Analyzer, recently upgraded by a Grn Rad Model 2500 Signal Analyzer. These 
Analyzers consist of mini-co111>uter based signal acquisition and processinq 
equipment containing programmable filter banks, A/D converters, CPU and 
storage, array processors, display system and software system. 
Current Utilization: 
This lab supports thesis research, but it is used primarily as a teaching lab 
and supports the following courses: 
a. EE 2810 - Digital Machines 
b. EE 2812 - Logic Design 
c. EE 3800 - Microprocessor-Based System Design 
d. EE 3822 - System Applications of Computers 
The lab equipment in Bullard Room 209 is currently supporting doctoral research 
in Digital Signal Processing of low frequency applications such as biomedics 
and speed recognition. The equipment will later be used for teaching the qen-
eral area of Digital Signal Processing. 
Future Plans and Requirements: 
Future plans include expanding capabilities in the areas of: 
a. Co~uter Networks - connecting the laboratories and microcomputers together 
in a loosely coupled network will give students experience in computer net-
work architectures as well as allow peripherals to be shared among micro-
co111>uters. This could be extended to intra-lab as well as inter-lab. 
28 
b. Co8')uter Aided Design and Graphics - acquire additional hardware and soft-
ware to support limited experiments/projects in these areas. 
c. Digital Hardware Development - acquire digital hardware development system 
to aid in the verification of complex, computer controlled circuits. Capa-
bilities to include in-circuit EMULATION and extensive software support. 
d. Verification and Testing - acquire digital test equipment such as hiqh-
speed logic analyzers and storage scopes for capturing and displaying sig-
nals at real time. 
29 

ELECTRONIC WARFARE (EW) LABORATORY 
Sp-612 
Purpose: 
To enable the student to work with electronic warfare systems, namely 
denial and deceptive janmers, and Electronic Support Measures/Electronic Intel-
ligence (ESM/ELINT) receiving systems and to work with signal processing sub-
systems for EW. This laboratory is primarily used for teaching. 
Description of Facilities: 
The current Electronic Warfare Laboratory is divided into an ESM section 
and an ECM section. 
The laboratory contains old ESM systems and outdated ECM systems. The lab 
is deficient in that none of the equipment eq:iloys modern signal processing 
techniques or digital co~uter control or sequencing. The lab also employs 
test equipment such as signal generators, counters, and oscilloscopes which are 
shared with the radar and other laboratories for econorrr1. Thesis and student ~ 
hardware project work is difficult to initiate due to the shortage of equipment 
and lack of flexibility in scheduling use of equipment. 
Current Utilization: 
This laboratory is currently being used to support all the Electronic War-
fare Systems Courses. These courses include EE 4481, EE 4485, and EE 4484. EE 
4481 and EE 4485 are currently taught twice each academic year. EE 4484 is 
taught once per academic year. 
Future Plans and Requirements: 
In order to obtain capability for 100dern ESM signal processing, plans are 
to obtain an AN/SLQ-32(VI) system. This request is currently pending. We also 
need to obtain a roodern ECM system like the ALQ-1268 airborne system. 
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We will continue to search for available excess systems that can fill the 
educational need with no cost for acquisition except for shipping and instal -
lation. It is planned to obtain an AN/WLR-11 by this means since these are now 
becoming excess. This is an instantaneous frequency indicating system, not 




ELECTRO-OPTICAL IMAGE PROCESSING LABORATORY 
Sp-427 
a. Support the teaching and thesis research programs in the qeneral areas 
of image processing and signal processing applications. 
b. Provide electronic facilities required for processing of analoq, digi-
tal and sampled analog signals using IC electronics and/or microcom-
puter systems. 
Description of Facilities: 
This laboratory has the following electronic equipment: 
a. Signal Analysis Instrumentation. Frequency domain measurements up to 
13 MHz, time domain measurements down to 150 picosec, signal nEasure-
ments down to 5 nanavolt and up to 250 KHz. 
b. Digital Equipment. A 16-bit DEC-LSI-11 microcomputer system including 
dual floppy discs, video terminal, hardcopy typewriter, acoustical 
. 
coupler. A 24-bit block-floating point array processor. A 256 x 256 
x 8-bit image display system, a 16-channel Tektronix logic analyzer 
and a 32-bit Paratronics logic analyzer. A 16-bit Intel 8612 based 
microcomputer system. 
Current Utilization: 
This laboratory has been supporting the following activities: 
a. Teaching: Two courses - EE 3210 Advanced Electronics with Signal Pro-
cessing Applications and EE 3800 Microprocessor Based Systems Design. 
b. Thesis Research: Image processing research for detection, trackin~ 
and recognition of targets in noisy images. This area includes the 
detection of moving targets in background clutter in Electro-optical 
sensor systems for surveillance and tracking applications. 
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Future Plans and Requirements: 
a. Teaching: Keep abreast ·With the expanding VLSI and VHSI technologies 
and add new experiments using these new devices and microcomputer sys-
tems for signal processing applications. 
b. Thesis Research: Expand our present image processing research for 
strategic surveillance applications to tactical surveillance, search 
and track, and weapon guidance applications. Expand research in the 
area of 111Jltiple-microcomputer implementation of real-time processing 
for these applications. 
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GUIDANCE, NAVIGATION AND CONTROLS LABORATORY 
B-208 
Purpose: 
a. To illustrate techniques of control systems which apply to Navy systems, 
including tracking and fire control systems. 
b. To demonstrate practical considerations for guidance, navigation and con-
trol systems. 
c. To illustrate technology, especially digital technology, of importance in 
present and future Navy systems. 
Description of Facilities: 
The laboratory supports course work and thesis projects primarily in the 
areas of basic controls, linear systems, and guidance and navigation. The 
present emphasis is on illustration of basic principles and concepts. 
Current Utilization: 
DC servo systems are available. In addition, a relay controlled servo sys-
tem, an IR seeker head, various gyro components and systems, and analog com-
puters are available. 
Future Plans and Requirements: 
Our arrangement will consist of a DC control system, A/D and D/A elements. 
The system would be controlled by microprocessors which are available from the 
digital systems laboratory, or would be acquired. Also under consideration is 
acquisition of interaction graphics capabilities. The interactive graphics can 
provide outstanding instructional opportunities for utilizing simulation and 
system analysis programs. 
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MATERIAL SUPPORT 
a. Calibration laboratory, Sp-439 
b. Equipment Pool, Sp-439 
c. Electronic Issue, Sp-439 
d. Etching Laboratory, Sp-449 
Purpose: 
a. To support the maintenance, repair, and calibration of electronic and 
mechanical equipment assigned to laboratories of the Electrical Engi-
neering Department and NPS. 
b. To provide a centralized electronic equipment pool to issue equipment 
on a short term loan basis. 
c. To provide an electronic issue room to issue electronic components for 
laboratory, project, and thesis. 
d. To provide capability to design, layout, and construct printed circuit 
boards. 
Description of Facilities: 
a. Inspect, repair, and calibrate sophisticated or general purpose new or 
partly working instruments. 
b. Equipment pool provides a single source point for issue of various 
electronic eqipments, which are not readily loanable from the labora-
tories. 
c. Over the counter issue of components such as integrated circuits, 
transistors, resistors, coils, etc. 
d. Provide printed circuit aids, lighted drafting tables, layout tools, 




a. Provides qualification, calibration, and repair of electrical, elec-
tronic, and diagnostic test equipment. 
b. Pool consists of equipment such as educational media devices, oscillo-
scopes, wave, signal & pulse generators, Volt meters, Power meter, and 
power supplies. 
c. Provides area for issue of electronic components, researching National 
Stock numbers, ordering of supplies, equipment, and material. 
d. Provides printed circuits, manufacturing services, and equipment with 
an average output of 40 to 50 completed P.C. Boards a JtDnth. 
Future Plans and Requirements: 
a. Obtain appropriate standards to keep up with the more complex electri-
cal, electronic, and diagnostic equipment acquired by the Electrical 
Engineering Department and other departments of the School. 
b. Equipment pool strives to update and make available state-of-the-art 
equipment for laboratory, class projects, and thesis research. 
c. Maintain adequate stock of modern component materials available for 
laboratory class projects, thesis students, maintenance and experimen-
tation purposes. 






To provide the materials, devices, components, instruments, and computer 
software necessary to support the research and instructional activities carried 
out in the laboratory. 
Description of Facilities: 
The Microwave Laboratory is reasonably well stocked with materials, de-
vices, cofl1)onents, and instruments representative of the current technology in 
the frequency range from .1 to 12 GHz. There are dielectric and ferrite mater-
ials, solid state and electronic tube devices, coaxial and waveguide (primarily 
X-band) cofl1)onents and various instruments. In the 12-40 GHz range, some wave-
guide cofl1)onents are available. A millimeter wave (40-300 GHz) capability is 
being developed. 
There are two major measurements systems. A microwave (vector) network 
analyzer with computer control and software error correction covers the fre-
quency range from .1-12 GHz. A millimeter wave (scalar) network analyzer sys-
tem for the 60-90 GHz range has been recently constructed and eventual computer 
control is planned. 
Current Utilization: 









These students take courses which have laboratory work conducted in the Micro-
wave Lab. Some of the students in these programs subsequently become involved 
in research conducted in the Microwave Lab or in research which requires some 
hardware support from the Lab. Several faculty have sponsored research pro-
jects on-going in the Lab. 
Future Plans and Requirements: 
Present plans are: 
a. to acquire materials, devices, COlllJOnents, and instruments represent-
ing new technology according to availability, need, and importance to 
the Navy. 
b. to replace older equipment that no longer functions reliably and which 
is difficult to maintain 
c. to make maximum use of computers as tools for cost effective learning, 
instrument control, data acquisition and processing. 
Implementation of the above plans requires proper funding. The main 
source of funds for laboratory development in the past has been research con-
tracts. Fortunately, equipment acquired for research can often be used for in-
structional purposes as well. It is anticipated that research will continue to 
be the main source of funds for laboratory development. 
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Purpose: 
OPTICAL ELECTRONICS LABORATORY 
Bu-224 
a. Demonstrate techniques which apply to the electro-optic systems of 
i111>ortance to the Navy. 
b. To illustrate technology trends and their impact on the Navy. 
c. Provide experimental experience for class students and thesis stu-
dents. 
d. Support faculty research in electro-optics. 
Description of Facilities: 
a. Various gas and solid state lasers and their support instrumentation 
(such as laser power meters) 
b. Fiber optic components including cables, connectors, sources, and de-
tectors. 
c. Laser modulators (both acousto-optic and electro-optic) 
d. Optical tables and accessories 
e. Electronic support equipment (oscilloscopes, signal generators, RF de-
vices, etc.) 
Current Utilization: 
Include such subjects as laser operating characteristics, laser communica-
tions, laser radar, fiber optic corrmunications, optical modulation, signal-to-
noise studies of detection and other such subjects. Topics studied in recent 
years have included atmospheric laser communications studies, FW-CW co2 laser 
radar, and fiber optic communications systems. Thesis project efforts have re-
cently been in the areas of acoustic imaging, fiber optic communication sys-
tems, and acousto-optic RF signal analysis. With growing military importance 
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of electro-optic techniques and technology, it is anticipated the Optical Elec-
tronics Laboratory will play an increasingly major role in preparing the of-
ficer-students for their future naval career. 
Future Plans and Requirements: 
Future plans include expansion of the fiber optics area (presently sup-
ported by research funds) and expansion of efforts in acousto-optic and elec-
tro-optic signal processing. Permanent assignment of a technician would also 
be desirable so accunPJlated skills would be retained. Acquisition of opera-
tional military EO/IR equipment (e.g. FLIR system, laser designator, night 





a. To illustrate the principles of radar utilized in rrodern Navy systems. 
b. To supplement the concepts introduced in classwork and illustrate 
practical considerations in design, operation, test, and maintenance 
of radar systems. 
Description of Facilities: 
The radar systems are largely Navy types, both surface and air originally 
furnished by the various systems conmands. One Marine Corps MTI radar is com-
monly used to provide measurements of cancellation ratio and sub-clutter visi-
bility. The radars are widely used in the laboratory portions of the radar 
courses to support classroom instruction. They provide an understandinq of the 
basic techniques and fundamentals of radar operations. Where the hardware 
sophistication exists such as "chirp" in the AN/SPS-40A, these more advanced 
techniques are also demonstrated. 
Current Utilization: 
The laboratory contains a number of radars for surface search, air search, 
and tracking. The most advanced radar is the AN/SPS-40A, which demonstrates 
pulse compression and MTI processing in the IF stage. The UPS-1 radar is wide-
ly used to demonstrate the MTI employment of the delay line canceller, clutter 
rejection and measurements of cancellation ratio and-sub-clutter visibility. 
Several airborne radars such as the APS-31 and AP0-94, as well as a radar alti-
meter and anti-personnel doppler radars are available. 
In addition to the systems themselves, the instrumentation needed for test 
measurements and maintenance is included. 
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The utilization of the lab is high. It is used for instructional purposes 
almost year round for one or more radar classes. The class size is conmonly 
too large for a single lab session and may be divided into two or three, in-
creasing the lab working hours. 
The lab is also used to support student thesis efforts in topics on radar, 
EW, and propagation. It has some research capability but this is presently 
limited by the age of the systems. 
Future Plans and Requirements: 
The future utilization of the lab is viewed as high due to greater empha-
sis on curricula requiring more radar and EW instruction. This is seen in EW, 
CJ, Weapons, Aeronautical Engineering, as well as Electronics and Communica-
tions. Because of this, our errphasis is on replacing some of the older systems 
with modern systems. This will benefit instruction as well as helping to over-
come the problems of procuring spare parts for maintenance when the old systems 
are no longer in the Navy inventory. For these reasons, reconmendations have 
been made to make the following substitutions of systems in the priority list-
ed. 
a. Replace SPS-6C with SPS-55 
b. Replace SPS-lOE with SPS-67 
c. Retrofit SPS-40A with either 8, C, or D. (The SPS-40A retrofit has 
been going on for some time, Navy-wide and is almost corrplete. Our 40 
doesn't appear in the program.) 
In addition to the radars suggested for exchange above, the comnittee 
strongly recommends the expansion of a radar signal processing lab. This could 
be jointly developed with EW and possible Coimunications. Some modern radar 
receiver subsystems might be included in the lab, supplemented by basic diqital 
signal processing equipment from the comnercial market. 
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In sunmary, a need for more modern radar systems for lab instruction is 
seen, plus a need for a modern signal processing capability directed primarily 





a. Teach principles upon which satellite colTUTlJnications depends. 
b. Demonstrate satellite communication system operation. 
c. Provide facilities to perform useful thesis work on Navy satellite 
co111111Jnications. 
Description of Facilities: 
a. Several racks for classroom demonstrations to show basic satellite 
com111.1nications principles. 
b. Satellite Communications Signal Analyzer (SSA) for 11Dnitoring Navy UHF 
communications. 
Current Utilization: 
a. Modifying SSA for laboratory work. 
b. Measurement of Shipboard RFI at microwave frequencies. 
Future Plans and Requirements: 
Ongoing and future plans include expansion of the laboratory to include 
satellite cofllflllnications at microwave and millimeter wave frequencies. Meas-
urements will be made to characterize shipboard interference. 
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Purpose: 
SONAR SIGNAL ANALYSIS LAB 
Sp-433 
a. Provide hands-on experience with roodern siqnal analysis equipment at 
sonar frequencies, in an instructional laboratory setting, for stu-
dents in technical (EE, ME) and warfare specialty (ASW, EW, WST) cur-
ricula. Class sizes up to 30 students should be acconmodated. 
b. Provide portable signal analysis equipment for classroom demonstra-
tions by instructors. 
c. Provide modern analysis equipment for use by students in class pro-
jects and thesis research. 
Description of Facilities: 
This laboratory is equipped with 12 setups, each consistinq of FFT spec-
trum analyzer, dual trace oscilloscope, signal/noise/function generator, pulse 
generator, carrier modulation generator, and assorted qeneral purpose impedance 
boxes to assemble networks for study. One of these setups is also equipped 
with a large screen display, mounted on a rolling cart for use as a classroom 
demonstrator. There are 4 dual channel FFT spectrum analyzers interfaced to 
small desktop minicomputers, suitable for transfer function, coherence, and 
target tracking type experiments. In addition, there is a 2-channel FFT digi-
tal signal processor with large screen and 11waterfal l 11 display roounter in a 
rolling rack for use in demonstrations and for projects/research. There is 
also a large desktop minicomputer with dual flex disk drive available for roore 
advanced thesis research. 
Current Utilization: 
This laboratory has been developed over a period of 4 years and has proved 
to enhance the learning process of students dramatically. Increased depth of 
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coverage of material and mastery of concepts by students has been shown by 
examination results and studen~ comnents on instruction. Equipment has been 
easily operated by students not in the EE curriculum. 
Future Plans and Requirements: 
Coordination wit~ the Computer Science Lab will be established to develop 
software to provide interactive graphics and simulation capability to keep pace 
with fleet sonar developments. Hardware capability already exists. and the 
Signal Analysis Lab provides the necessary educational background for students 
to appreciate and effectively utilize general purpose computers with inter-
active graphics peripheral equipment. However. the software development re-
quired will be substantial and may not be possible without additional support. 
47 
SONAR SYSTEMS AND UNDERWATER ACOUSTICS LABORATORY 
Sp-025 
Purpose: 
Provide hands-on experience with typical sonar systems. 
Description of Facilities: 
Presently installed sonar equipment in this lab is capable of demonstrat-
ing sonar systems up to about 1960 technology. Potential maintenance problems 
and space limitations discourage consideration of more current fleet-type sys-
tems. 
Current Utilization: 
Fundamental principles of sonar systems can be demonstrated and meaningful 
experiments performed by students, such as measurements of figure-of-merit, 
source level, detection threshold. 
Future Plans and Requirements: 
By interfacing with the Sonar Signals Analysis Lab and/or Computer Science 
Lab, it is envisioned modern sonar systems could be si1T1Jlated using assemblies 
of col11llercial equipment which would be more versatile and easier to 1n1intain 
than actual Navy hardware. However, certain small size fleet type systems such 
as torpedos, sonobuoys, depth sounders, underwater col11llunication, and acoustic 
intercept equipment would be compatible with space and maintenance limitation. 
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SPECIAL SIGNALS LABORATORY 
Sp-219/Bu-209 
Purpose: 
To instruct students in manual ftbrse, voice and FSK siqnal characteristics 
and the effects of noise and interference as corruptive influences on these 
signal types. All atteq:>ts to automate exploitation of these signals rrust 
face the real life noise of the HF environment. HF propagation, line of bear-
ing, time difference of arrival, and positive fixing systems are also beinq in-
vestigated. 
Description of Facilities: 
This laboratory primarily supports student thesis projects. Many of these 
projects are sponsored and the equipment capabilities have been largely obtain-
ed through research support. 
Current Utilization: 
Currently the laboratories have 
Sp-219 
a. an Altos computer 
b. an Automatic Morse Readout System 
c. a Tektronix 4052 
d. an ubiquitous FFT analyzer 
e. a WJ8888 Digital Controller HF receiver 
f. a 30 display system 
g. a sweeping spectrum analyzer 
h. a 3278 Terminal to interface with the IBM 3033 
i. a HP 3964A Instrumentation Record 
j. a Marconi RF2901B Noise test set 
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Bu-209 
a. a Gen Rad 2501 FFT with POP-1134 
b. Altos computer with Winchester disks 
c. an IEC VRM 100 
d. a 3278 Terminal (on order) to interface with the IBM 3033 
e. a Nakemichi Cassette deck 
Future Plans and Requirements: 
Further studies of noise. interference, intermodulation products. and 
parasitics in the HF field as well as continuing work in voice. HF propagation. 
and position fixing systems are ongoing. 
It is intended to add a high speed modem to interface via telephone with 
other data sources in the TODA and HF fixing fields. 
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Purpose: 
TARGET CLASSIFICATION LABORATORY 
S-431 
This laboratory is established to perform siqnal processinq and tarqet 
classification analysi~ for specific US Navy applications. Current research 
efforts include Radar, ESM, and IR sensors. This laboratory is primarily used 
for sponsored research. 
Description of Facilities: 
The following equipments are currently in the TarQet Classification Labor-
atory: 
a. Intel MDS System for the Intel 8612 microcomputer 
b. 2 - Intel 8612 single board computers 
c. 2 - HP85 microcomputers with associate disc system, printer, and plot-
ter 
Current Utilization: 
This laboratory is currently being used by one professor and five qraduate 
students doing thesis research. 
Future Plans and Requirements: 
The Target Classification Laboratory will be reorganized and excess equip-
ment, screen room, and benches will be removed. Another professor will also be 
sharing space in the laboratory during this and follow-on academic years. 
Additional equipment will be purchased on rese~rch dollars to enhance the 





TRANSIENT ELECTROMAGNETICS LABORATORY 
Sp-535 
Purpose: 
To provide research capabilities for measurements and siqnal processinq 
related to the transient and broadband characteristics of scatterers, antennas, 
and other electromagnetic components and devices. 
Description of Facilities: 
Currently, the transient electromagnetics laboratory is instrumented with 
several subnanosecond duration pulse generators, ultrabroad band transmittinq 
and receiving horn antennas, a state-of-the-art digital processinq oscilloscope 
(CPO) with a saq>ling head capable of measuring rise-times as short as 30 psec. 
The CPO is controlled by a Tektronix 4052 microcomputer \tttlich serves also to 
perform signal processing of measured data. Ancillary equipment includes a 
tape drive, a floppy disc drive and a hard copy unit. 
Current Utilization: 
The laboratory is being utilized for several research endeavors includinq 
natural resonance radar target identification, resonance region broadband radar 
cross section measurements and nuclear EMP antenna vulnerability. The first 
two efforts eq>loy metallized scale model replicas of aircraft radar targets. 
General laboratory capabilities exist for the measurements of smoothed impulse 
responses and subsequent synthesized signal responses for scatterers, antennas, 
and 2-port microwave devices. 
Future Plans and Requirements: 
Future plans include: 
a. Construct and optimize an open-ended anechoic chant>er for minimizing 
reflections from walls, the ceiling and floor. 
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b. Rack mount all equipment and provide telephone data transmission/re-
ception capabilities for connecting to the on-campus IBM and other 
remotely located large mainframe computers. 
c. Incorporate the Interdata mini-computer, which was left behind from 
the SATCOM lab, into the on-line data processing system, thus over-
coming the very slow signal processing speeds obtained by use of the 
present Tektronix microcomputer. 
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INTRODUCTION TO METEOROLOGY LABORATORIES 
The Department of Meteorology's current and proposed 
laboratory facilities serve both instructional and research 
needs. Historically, the Department has been a national leader 
in maintaining a strong program in synoptic meteorology. For 
the purpose of instruction on weather analysis and prediction 
several laboratories are equipped with lighted drafting tables 
which serve as work stations. Over the recent years the 
"hands-on" approach has been steadily enhanced by increasing 
amounts of computerized assistance. Reconfiguration of teaching 
in the laboratory will occur as graphics terminals are added, and 
upon arrival of the Naval Environmental Display Station (NEDS)--
an electronic device whose present capability will allow 
immediate call-up of real-time and past-date Fleet Numerical 
Oceanography Center (FNOC) analysis and prediction products. The 
capability of future NEDS models will extend the man/machine 
interaction to allow combining and modifying data/analysis/ 
prediction fields and deriving fields of air/ocean parameters 
not directly available from FNOC. 
One of the important laboratory activities is the conduct 
of weather briefings by the student. Such briefings represent 
a translation of the forecaster's educational and technical 
knowledge into Fleet applications. Our program to prepare the 
student in this respect is enhanced considerably with real-time 
satellite imagery and electronic display devices, and, as such, we 
simulate operational Fleet scenarios. Use of these devices also 
provide a mechanism to evaluate the student's coupled theoretical/ 
applied expertise. The adjacency of and cooperation with the 
Naval Oceanography Command's Geophysical Technical Readiness 
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laboratory, collocated in Root Hall, further enhances the tactical 
aspects of the applied air/ocean sciences' instruction. 
The Department of Meteorology maintains a strong research 
program that is conducive to interaction between faculty and 
students on air/ocean problems of interest to the DOD. Faculty, 
research assistants and thesis students intermingle in off ice/ 
laboratory spaces (presently too small) equipped with lighted 
drafting tables, microcomputers, remote terminals and program-
mable calculators. Research in the Department runs the gamut 
from theoretical studies over a wide range of air/ocean circula-
tion scales, to characterizations of regional conditions based 
on observational data, e.g. the Antarctic Continent, the North 
Pacific Ocean or equatorial waters. 
Partly due to lack of adequate space in Root Hall, the 
student/faculty teaching/research instrument laboratories occupy 
space in another building. Most of the work on marine atmospheric 
boundary layer structures and processes is performed in this area. 
The space also serves to support specialized observations, e.g. 
using radiosondes and acoustic sounders, and to facilitate computer 
processing of such observations using remote terminals, mini-




Meteorology Instrunent Laboratory 
Spanagel 600 and 602 
a. Provides space (eJq:osed to atmosphere) for ecpipnent and instrunents for 
use in stu:ient an:1 faculty teaching and research on atnospheric raoote 
sensirg. 
b. Provides area fur inter-disciplinary instroction and research. 
c. Pr01Jides office space for research personnel. 
Description of Facilities: 
'D1e laboratory area consists of t"-0 spaces: the instrunent laboratory (Sp-
602) an:1 the adjacent ballcxx:i roan (SJ;r600) ~ch h:>uses the p:>rtable rawinsorxie 
trackin; antenna and i:rovides space for storin; heliun and inflatin:J ballCXXlS for 
upper-air sourrlin:Js. Equipnent for receivin; the radio signals fran the instru-
ments carried aloft are contained in ~602. In addition, the lab h:>uses ecpip-
ment for maki.rg preflight radiosome calibrations. 'D1e office an:1 research space 
is in ~602. It consists of four scientific w:>rk areas (desks and lxx>k shelves) 
arran;ed in an open bay configuration; a canputer tenni.nal an:1 a mini-canputer 
with .i;:eriphery ecp..ti.pnent are located in a central location. 'Ihe research "-Ork 
pertains to analyses of cbservational data cbtained O'Jer the ocean. 'Ihe data are 
archive:i on shelves within the rcx:m. 
Current Utilizaticn: 
'lhe laboratory is used for demonstration, and instroctional and research 
purp::>ses , incl u:iin; : 
a. tpper-air sol.l'ldin:Js to cbtain measurements of tem.i;:erature, 
pressure/ al titu:ie, huni.dity an:1 wind velocity aloft. 
b. calibration and repair of meteorological equipnent Used on board the 
Iesearch Vessel Ac.ANIA. 
c. Inter-disciplinary research on atmospheric measuranents involvin3 the 
~pts of Ct:eanografhy, J:hysics an:1 Chanistry an:1 ~hanical Engineerirg. 
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Future Plans and Requirements: 
'!he space will be used as the terminal (read-out) roan fur atmospheric 
ratl)te sensin;J equipnent to be used in both teachin; am research activities. 
Fquipnent be.in] proi:osed :fbr cdditon are bi-static acoustic s::>l.11ders and CI.DhRS. 




Meteorology R:!search laboratory 
Rx>t 121 and 121A, B, C, D, E 
a. Provides a limited space :fbr fa.cul ty-staff-stu:lent research. 
b. Provides ~k area for thesis stu:lents 'hbich allows than easy access to 
staff assistance and to technical and meteorological materials, data, 
rep::>rts, etc. 
Description of Facilities: 
'Ihe space is divided into the :fbllow.in:.;J roans: 
a. A snail lalx>ratory, (121) 'hbich contains 12 large lighted draftil¥3 
tables, suitable :fbr the analysis of meteorological charts. 'Ihere are 
aloo t\oiO chart storage cabinets arrl a canputer cam storage cabinet. 
b. Fbur snall offices (l21A,B,C,D) with dol.i:>le occupancy by research staff 
arrl 01.0. stu:lents. Each office inclu:les an mt 3278 tenninal. 
c. A sna.11 area (l21E) Wrich contains the 'Iektronix 4051 rninicanputer 
graphics tenninal alon;J with a 'Iektronix 4631 hard copy unit. Other 
equipnent inclmes a lbuston Instrunents HIPAD digitizin;J tablet and a 
VADIC VA 3455 1200 BAUD m:xJ.en. An IBM 3278 tenni.na.l. is beil¥3 placed in 
this area, and an IBM 3263 printer will als:> be located here. 
Current Utilizati<Xl: 
a. Rx>t 121 is used by faculty and I:epartmental staff as \toell as Afr/~ean 
CUrricula thesis stu:lents. Sane current research projects are: 
l) Analysis of meteorological data £ran autc;mated \toeather stations in 
Antarctica arrl syooptic modelil¥3 of interior Antarctic circulations. 
2) Tropical cyclone m:xlels and hurricane track prediction. 
3) Use of nunerical global circulation m:rlels to stmy air-sea 
interaction. 
4) lbriwntal variability of one-dimensional vertical rnixiB;J in the 
upper ocean. 
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b. 'lhe 'Iektronix 4051 terminal (alon; with the peripieral devices) acts as 
a stand-alone _prograrrmable minicanputer and serves as a renote temtlnal 
to the IBM 3033 in ln3erooll Rill and the EN:x: canp.rt.ers. 
c. '1he IIM 3278 tenninals _prcwi.de access to the !EM 3033. '!he installation 
of the IBM 3263 printer will mala:! this the p:imary o:mputer output area 
fdr the Mateorolcxy ~partment. 
Future Plans and Requirements: 
Future use will be generally similar to current use, except that the 
canputer tenninals and printer will make 121E an extranely busy area. It is 
likely that nore space will be required. It is required that Rx>t 121 and 121A 
be mcdified, as irrlicated by the diagrans. 
1) Enlarged Rxm 121A will be used for Al. D. stlrl.ents, projected to be 3-4 
at any given time. 
2) t-t:dified Rxm 121 will accept at least one nore light table (alon:Jside 
the new partition wall) • 
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Synoptic Mateorology laboratory 
.R:>ot 123 
Purpose: 
a. Prov ides space :fbr laboratory instru::::tion :fbr the :fbllowi.n;J synoptic 
oourses: MR 2210, MR 3222, MR 3235, MR 3252, MR 3262 and oc/MR 3212. 
b. Provides ext.en::led storage space :fbr project materials and charts. 
Description of Facilities: 
Rx>t 123 has 22 lighted/draftirg tables and a chart storage cabinet. 
Current Utilizaticn: 
'lhe laboratory is used :fbr both instru::::tion and project w:>rk incluiing: 
a . Global analysis and forecast.inJ of weather situations especially over 
oceans, using all fonns of weather ci:>servations, incluiing satellite 
lmaJery. 
b. Synoptic-scale analysis and prediction of extratropical c~lones, jet 
streams and fronts • 
c. streamline, isotach and oontour analyses, and ft>recasting of tropical 
weather systems. 
d. Analysis and prediction of specific weather parameters, as clouis, pre-
cipitaticn, wirrls, vertical rooticn, turbulence, visibility, etc. 
e. Sea-ice extent and ncvanent. 
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Future Plans am Requiranents : 
'lhe nunber of "Air/Ocean Olrricul.un stu:tents scheduled :fbr most S}'l'loptic 
oourses has Cbubled in the recent year, nearly saturating use of this space. If 
the e>epmsion of the 374 curricuJ.un contin~s, Rx>t 123 will rot have a:lequate 
desk space to acccmncdate stuient requiranents during sane quarters. l'ew light 
tables, about bo-thirds the sim of the current ones in use, 11.0uld a:ld signifi-
cantly to the capacity of this area an:i serve as suitable replacanent for tables 
WU.ch are 01er 20 years old. 
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Purpose: 
Synoptic Mateorology Iaboratory 
.R:x:>t 12 3A 
a. Provides space .:fbr laboratory instru::tion similar to R:>ot 123. 
b. PrOITides Air/O::ean CUrriculun stu:lent stllly space \>ihen IX>'t. in a class-
rr:o.n/ laboratory use. 
Description of Facilities: 
'llle area contains 24 lighted drafting tables. 
CUrrent Utilizatiai: 
'llle laboratory must be used .:fbr instru::tion and as assigned storage space 
for project materials during quarters \>ihen: 
a. M:>re than t1AO meteorology laboratory courses are offered, or 
b. roore than 20 lighted drafting tables are needed for laboratory projects. 
otherwise, it is available as a Urnited stu:ient stu:iy space :fbr Air/ 
O::ean curricula stu:lents. 
Future Plans and Requirements: 
Because of the .increase in the nunber of stu:ients, in part related to the 
growth of the 374 curriculun, it is likely that this rr:o.n will be used more fre-
quently as a classroan/laboratory. 
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Pmpose: 
Weather Briefin; Ialx>ratory 
R:Jot 117A 
a. Prov:ide a Ulique centralized display area :fbr a large variety of current 
weather charts received directly fran Fleet Nunerical O:::eanograf)hy 
center (EN:X::) and by facsimile equipnent fran the :rsiational Weather 
Sei.vice (ms). 
b. Prov:ide a space :fbr equipnent, faculty and stu:ients involverl in periodic 
current \\eather briefin;s and discussions. 
Description of Facilities: 
4lhree wills of the roan are cdapted :fbr map display. 'l'IJelve aooitoriun 
chairs (six of Which are on a raised platfonn) , an l!dvent 1100 videobeam pr~ 
jector and screen, and a 8:>ny 3/4° U-matic v:ideocassette recorder are available 
for weather briefirgs and vi.deotapirg and viewirg of ms briefirgs, as well as 
other trainirg tapes. A cable-TV connection facilitates vi.deotapirg of national 
net\\OI'k weather prograns. A rollirg table is available for use by the M:!teorolog-
ical Technician :fbr p:>stirg and filirg of charts. 
Current Utilizatiai: 
'!he laboratory area is used :fbr: 
a. tsscription and application of ~ and ~S produ::ts to the diagIDsis 
and progoosis of tactical environnental paraneters for both current and 
historical situa.tion5. 
b. 'Ihe diagoosis and :fbrecastirg of current ~ther situations usin; 
weather satellite oosei.vations 2::1. FNOC and ms prcducts. 
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Future Plans and Requirements; 
A N:l.val Ehvironnental Display System remote console (NEI:'S-lR) will be 
installed late in FY 82 to display current FtD: prahrts as well as 0 carmed" map 
seq.iences. An air cxn:iitioner is currently bein; installed in Rx>t ll 7A to 
support the NEI:s-lR. A phone hookup is plarmed in order to c0111lmicate with and 
utilize the NE.t6-1A in the N:l.val ~eanograpiy ctmnand Datachnent's Geo}ilysical 
'D:!Chnical ~adiness laboratory in R:xJt. 12SA. When the Satellite Precessing and 
.Display System (SP.Ar.6) mit becanes available, p:>ssibly as early as 1983, mcxiifi-
cation of R:xJns 117 and ll 7A will be necessary to accanncrlate the unit. 'Ihe SPAOO 
is currently mder developnent by the N:l.val Ehvironnental Prediction Rasearch 
Eacility. A FOrtable videocanera system, canpatible with the s:ny tHnatic video-
cassette recorder, to record stlXient briefs :fbr edu::ational feedback, should be 
added at an early date. 
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INTRODUCTION TO AERONAUTICS LABORATORIES 
Of particular importance in our laboratory complex is the Turbo-
machinery Laboratory. This laboratory is unique in the country in pro-
viding, in an academic environment, extensive experimental facilities in 
turbomachinery. The Turbomachinery Laboratory is a center of excellence 
in discipline throughout the country. There is extensive interchange of 
scholars, engineers, and scientists with our laboratory throughout the 
United States as well as Europe and Australia. The activities of the 
Turbomachinery Laboratory are primarily supported by research activity. 
The Aeronautics laboratories also contain the traditional academic 
laboratories in the areas of structures, gas dynamics and wind tunnels. 
Efforts in modernization in these laboratories has been directed primarily 
to the implementation of modern data acquisition systems. The systems that 
have been instituted include several dedicated microcomputers as well as 
the Series 1 IBM Computer used with our wind tunnel. Research activity 
on aircraft fatigue has resulted in the addition of a MTS Closed Loop 
Feedback Hydraulic Test System to the Structure Laboratory. The wind 
tunnel facilities are in need of upgrading. 
Several of our other laboratories, although important in our teaching 
activity, have been developed from individual professional research. The 
department has extensive laser diagnostic tools. These include the 
capability of holographic interferometry, laser doppler anemometry 
and particle size determination. Lasers are used in the Combustion 
Laboratory and in flow field visualization. 
Two laboratories need extensive update and revision. in the department. 
These laboratories are the Air Data System Laboratory and the Flight 
Simulation Laboratory. 
Tr;: A-,~~~ . 
(for) M~~AT~ 
Professor and Chainnan 
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AIR DATA SYSTEMS LABORATORY 
Purpose: 
a. To allow the development of microprocessor based programs for 
interfacing with aeronautically oriented equipment such as wind 
tunnel components. 
b. The use of the laboratory in a course mode (vs research mode) 
makes possible the timely integration by students of subject 
material they have acquired in the Computer Science and Electri-
cal Engineering departments into an aeronautical environment. 
Description of Facilities: 
The lab is based upon the Intel 8080 microprocessor chip in an Intel 
MDS-800 development system. In parallel, the MDS-800 system supports three 
single board computer systems (Intel SBC 80/10) in the illlTlediate lab area 
plus a fourth SBC 80/10 in the structures laboratory. Support equipment 
includes I/0 devices such as a TTY Model 43 line printer, dual floppy disc 
systems, Keyboard CRT's, KSR-35 TTY's, Addmaster High Speed tape reader, 
Elite prototype circuit boards, oscilloscopes, digital yoltmeters, counters 
wave generators, supplies, etc. The jamority of this equipment was acquired 
by sponsored research programs and maintenance is predominantly performed 
with research funds. 
The lab at present time has the capability of digitizing analog voltages 
at a sample rate of up to 45,000 samples per second. This capability is a 
key part of contemporary data acquisition in support of research in aero-
nautics. In addition, the lab has a hard-wired, high speed telephone line 
to the computer center, and this link allows extending the capabilities of 
the systems to more complex data reduction algorithms based upon the recog-
nition that the 8080 microprocessor chip is not a computer but rather a 
controller or infonnation processor. 
Current Utilization: 
At present the lab is supporting students in a graduate course, AE4541 
subtitled "Aeronautical Data Systems. 11 Student efforts are being directed 
towards the development of a data acquisition system for controlling the 
wall balance on the Aerolab low speed wind tunnel. 
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Future Plans and Requirements: 
Continue in the support and development of student and faculty re-
search and teaching needs, and in particular to emphasize procedures 
of information flow consistent with today's technology. It is recognized 
that the Intel 8080 microprocessor will become obsolete in about five 
years and at that time newer generation equipment, probably based upon a 
16 bit microprocessor chip, will be acquired. Transition to newer systems 
are not envisioned until those systems have been second sourced by industry. 
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COMBUSTION J .i\BOPATORY 
Purpose: 
To conduct experimental investigations of the combustion processes that 
occure within rocket, ramjet and gas turbine propulsion devices. 
Description of Facilities: 
Present facilities available for instructional and thesis work include: 
a. Four (4) test cells and a propellant evaluation room 
b. Data acquisition/control system including computer, discs, printer, 
plotter, DVM's and scanners 
c. High pressure air supply (3000 psi) with vitiated air beater 
d. Liquid fuel storage and processing equipment 
e. Two (2) combustion bombs for solid propellant studies. 
f. Dual chamber rocket simulator 
g. A solid fuel ramjet performance evaluation test facility 
h. Photographically equipped centrifuge for solid propellant research 
i. Holographic and light scattering measurement equipment for studies 
of particle behavior within solid propellant rocket motors 
j. Sub-scale (1/8) turbojet test cell for evaluation of pollution 
reduction methods 
k. A turbojet combustor for investigation of the effects of smoke 
suppressant fuel additives 
Current Utilization: 
Student thesis and faculty research using all the above equipment. 
Research projects include: solid fuel ramjet combustion, effects of smoke 
suppressant fuel additives, and two-phase flow phenomena in solid propellant 
rocket motors. 
Future Plans and Requirements: 
a. Continued studies in the aforementioned thesis and research studies. 
b . Installation of a new high pressure air compressor will be required. 
c . Increased storage space will be required. 
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ELECTRO-GAS DYNAMIC LABORATORY 
Purpose: 
To study advanced methods of power generation, electric propulsion, and 
electrical discharge convection laser stabilization techniques. Students 
involved in thesis research work in a frontier area of gas dynamics. 
Description of Facilities: 
a. High voltage supplies (up to 50 kv/50 ma) 
b. Two (2) air sources (large flow rates) 
(1) Carrier compressor 
(2) Joy-Sullivan compressor 
c. Miscellaneous high voltage meters 
d. Spectrum analyzer 
e. Hot wire anemometer and laser velocimetry 
f. Various transducers (pressure, sound) 
Current Utilization: 
a. Interactions of flows, primarily turbulent, with electrical dis-
charges (discharges for electrical lasers) 
b. Electrohydrodynamic spraying modification of gas turbine fuels 
c. Electrohydrodynamics power generation (charged droplet generation 
and measurement) 
Future Plans and Requirements: 
a. Closed loop discharge facility for lasers, subatmospheric (CW). 
b. Ludweig tube for transient laser discharge experiments. 
c. Update data collection process with computers and the latest signal 
processing equipment. 
75 
FLIGH.T SIMULATOR LABORATORIES 
Purpose: 
To provide student instruc~ion and thesis research support in stability 
and control of modern, high-speed aircraft and rotary wing aircraft. 
Description of Facilities: 
a. Blue-Bird Simulator - F-4 Cockpit Procedures Trainer (CPT) modified 
to provide stick and throttle outputs, used in conjunction with 
TR-10 or EAI-580 analog computer to provide up to six-degrees-of-
freedom, fixed-base simulation of high performance aircraft. 
Provisions are available for cathode ray or video presentation 
of target information. 
b. Landing Simulator - A B-52 night landing trainer has been modified 
to be used with a cockpit display to furnish a six-degrees-of-
freedom, fixed-base, controllable display of approach and landing 
to a field at night. 
c. Rotary Wing Simulator - A cockpit has been rigged with cyclic and 
collective sticks and rudders together with cathode ray tube displays 
to provide the simulation required for studies of Heads-Up displays 
for rotary wing aircraft. 
Current Utilization: 
Used for instruction in AE 4323 as well as in thesis research. 
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GAS DYNAMICS LABORATORIES 
Purpose: 
To provide student instruction and thesis research support in high-
speed wind tunnel testing techniques. 
Description of Facilities: 
Present facilities available for the instruction of AE 2814 as well as 
other courses and thesis work include a blow-down wind tunnel, free jet, and 
chemical kinetic shock tube. The Blow-down wind tunnel consists of a 4x4 inch 
test section, 1.4, 2.0, 2.8, and 4.0 Mach numbers and has approximately 5 min. 
running time at M - 2.8. The Free Jet is a lxl inch test section with 1.6, 2.5, 
and 3.6 Mach numbers and a continuous running time. The Chemical Kinetic Shock 
Tube is a double diaphram of 3 inches diameter and 30 feet in length. 
Current Utilization: 
Used continuously for instruction in AE 2814 and other courses as well 
as for thesis research. 
Future Plans and Requirements: 
The present blow-down wind tunnel is too small for most realistic test-
ing requirements. Hence, future supersonic testing activities will have to 




To provide understanding of current experimental methods being used in 
industry and in the Navy, and to provide "hands on" experience with hardware 
and instrumentation used in connection with aircraft structures. 
Description of Facilities: 
a. Riehle Universal Test Machine (300,000 lb. capacity) 
b. Tinius Olsen Universal Hydraulic Test Machine (250,000 lb. capacity} 
c. MTS Closed Loop Feedback Hydraulic Test System (100,000 lb. capacity} 
d. Photoelastic Reflection Polariscope 
e. Shaker Tables 
f. Full Scale Wing Test Glass and Graphite Composites Manufacturing 
g. Strain Gage Demonstratmrs and Instrumentation 
h. Computerized Data Acquisition Systems 
Current Utilization: 
a. Laboratory classes which involve students in structured presentations 
of experimental stress analysis methods. 
b. Individual or small group experimental projects as part of the students' 
classwork. 
c. Research on aircraft fatigue problems, particularly centered on local 
yielding at stress concentration sites and the attendant residual 
stress and residual strain values there. 
d. Investigation of methods of reinforcement around access holes in 
composite materials, with special applications to aerospace structures. 
Future Plans and Reguirements: 
a. AF-14 wing and carry-through wing box beam are presently being pre-
pared as a full scale laboratory test specimen. 
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b. Make fully operational a new System 4000 computerized data acquisition 
system. 
c. Review and evaluate all current laboratory tests used in classroom 
instruction. 
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SUBSONIC AERODYNAMICS LABORATORY 
Purpose: 
a. To teach experimental techniques, short of flight test, for assessing 
subsonic steady and unsteady flight characteristics. 
b. Through relevant hands-on experience, to enhance understanding of 
theoretical principles governing subsonic aerodynamics of airfoils and wings, 
and stability, control and performance of complete vehicles. 
Description of Facilities: 
Principal test facilities are four wind tunnels: 
1) conventional closed return with octagonal test section 3.5 x 5 x 
8 feet, 170 knots maximum velocity, 0.25% turbulence level 
2) conventional closed return with rectangular test section 32 x 
45 x 48 inches, 160 knots maximum velocity, 0.20% turbulence level 
3) open return smoke tunnel with square test section 5 x 5 x 12 feet, 
maximum velocity 50 ft/sec 
4) open return non-steady-flow tunnel with test section 2 x 2 x 
18 feet, frequencies 0.1 to 250 Hz, velocity perturbations up to 
90% of free stream 
Computer/control aystems utilizing microprocessor technology operate 
transducer pickups and signal processing equipment for acquisition, reduction 
and presentation of pressure, force and velocity measurements; included are 
hot-wire anemometry and laser doppler velocimetry. 
Current Utilization: 
Laboratory courses, student thesis projects and faculty research programs 
examine fundamental two-dimensional shapes and/or specific three-dimensional 
model configurations, measuring~surface pressure distributions, flowfield 
patterns, boundary layer formation, wake features and overall force and moment 
characteristics to develop understanding of practical flight phenomena. 
Future Plans and Requirements: 
Heightened interest in subsonic aerodynamics relevant to high-lif t/VSTOL 
aircraft make it necessary to increase attention given to dn~nwash fields, 
vortex phenomena and ground effect, hardware, and to both modify older equip-





Bldg 213. 214. 215 
a. To involve the student in the practical and engineering aspects 
of turbomachinery components and air-breathing propulsion en-
gines and, by association with lecture material, to transmit a 
full appreciation of the propulsion discipline. 
b. To provide the opportunity for the student to become aware of and 
to contribute to current propulsion research programs important 
to the military. 
Description of Facilities: 
The laboratories are contained in a complex of three specially de-
signed buildings constructed off-campus to limit annoyance from noise. 
Several one-of-a-kind propulsion test facilities are provided which are, 
• 
collectively, unique. Building 213 houses a 60'' x 10" Subsonic Rectilinear 
Cascade Wind Tunnel powered by a 750 HP blower and a 3' diameter, 150 HP, 
three stage axial research compressor. The two facilities share a 
HP3052A/System 45 computer-controlled data acquisition system with incor-
porated Scanivalves. Building 214 houses machine and welding shops for 
metal, wood and plastics shop and storage areas. Building 215, to which 
an extension containing research offices, conference room and reception 
area was recently added, houses two explosion-proof test cells for aero-
dynamic tests of high speed compressors and turbines and one for struc-
tura 1 spin testing of rotors. A transonic-axial research compressor and 
. 
an axial research turbine are installed. A further cell is used for model 
tests and probe calibrations. An Allis-Chalmers ~ompressed-air supply 
system powers._ the test rigs, providing 14 lbs/sec continuously at 3 at-
mospheres pressure, driven by a 1250 HP induction motor. Extensive in-
strumentation for steady state and high response measurements is in use 
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and a data acquisition system controlled by two computers is provided in 
a central data area. The HP21MX computer operates in time-sharing using 
specialized data acquisition hardware and software developed in-house. 
Current Utilization: 
As a class, students use selected facilities to carry out experiments 
involving compressor, turbine and cascade wind tunnel tests in association 
with lectures on the theory and design of turbomachines. The selected 
experiments depend on the overall laboratory schedule and they are con-
sequently updated regularly. Each thesis student is involved individually 
as an investigator in the sponsored research on a particular test rig. 
Sponsorship received currently from Navy, Anny, DARPA and NASA agencies 
serves to support the full-time participation of a number of visiting 
scientists and engineers from the U.S. and abroad, which serves to bene-
fit the students. 
Future Plans and Requirements: 
Two new programs will involve changes to facilities. First, a large, 
subsonic radial diffuser test device is to be built and operated in 
Building 213. If successful, this will be followed by a transonic model 
in Building 215. Second, a 11wave-rotor11 experimental rig is to be built 
in the model test cell of Building 215. Both these experimental studies 
will involve students in advanced small engine concepts. Also, the capa-
bility of the data systems in Building 215 will be enhanced by the addi-
tion of a graphics terminal and the provision of a terminal to the central 
NPS computer. A requirement as yet unsatisfied is to provide increased 
air pumping capacity in Building 215 at lower pressure ratios for the 




Introduction to Oceanography Laboratories 
The Naval Oceanography Program is largely concerned with the acquisition, 
processing, analysis, archival, synthesis, transmittal, and display of large 
volumes of oceanic and atmospheric information in near real-time for prediction 
purposes . As the instructi onal and research programs in the Oceanography 
Department have come to focus on the ocean prediction arena, the departmental 
laboratory configuration has changed. Some laboratories, e.g., Geological 
Oceanography, have been dropped; while others have been initiated; e.g., Ocean 
Turbulence, Nearshore Processes, Satellite Oceanography, Tactical Environmental 
Support and Environmental Acoustics, and Synoptic (Ocean Madelin~ and Prediction) 
Oceanography; while others have yet to be developed; e.g., Polar Oceanography 
and MC&G/Hydrography. A new space philosphy has been adopted, one which 
allows the integration of faculty, staff, and thesis students into thematic 
research spaces. These spaces also double as instructional laboratories. 
There are only a few standard upper division level laboratories with individual 
bench setups. However, there are several graduate level laboratories wi th 
computer-oriented problem - so1Ying as a central theme. The use of graphics 
terminals can be expected to grow rapidly. The R/V ACANIA is a key laboratory 
facility which continues to be used heavily and to evolve in her suite of 
technical equipments to include, most recently, a digital data acquisition 
system, and acoustic doppler speed profiler (ADSP). Sophisticated, shipborne 
electronic instrumentation is supported with a substantial Oceanic Instrtnnentation 
Laboratory ashore. In the future, the Oceanography, Meteorology, and Physics 
and Chemistry Departments anticipate filling a need for a research aircraft, 
equipped with remote sensing instrumentation, which will play a role similar to 
that of ACANIA, and which will require similar shorebased laboratory support. 
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Much of the further evolution of the Oceanography Laboratories will depend 
upon the recomnendations of the A&E Study of NPS Space Utilization, and their 
implementation. However, it is safe to say that there will be a continued 
thrust toward: 
1) computer - aided, real-time data streams telemetered from remote 
sites; 
2) large-volume, satellite remote sensing image processing and analysis; 
3) computerized numerical ocean modeling; 
4) computerized, large volume data base management; 
5) large volume statistical data analyses, both on minicomputers 
and the mainframe; and 
6) the integration of observations and theoretical models to perform 
experiments in ocean prediction. 
As the physical science and engineering backgrounds of the students improve, 
and the quality and level of automation of oceanographic instr1.1nentation rises, 
increased student utilization of experimental and computational facilties is 
anticipated. All this is contingent upon further development of the technical 
and professional staffs, especially in the areas of digital electronics engineers, 
scientific progranmers, and M.S. level physical oceanographers. 
CHRISTOPHER N. K. MOOERS 




BIOGEOCHEMICAL OCEANOGRAPHY LABORATORIES 
Buildings 514 and 218 (Beach Property) 
a. Provide students in the biogeochemical course and the advanced 
biological oceanography course with a place to observe and study 
living animals and plants, use microscopes, and consult reference 
collections of biological specimens. Provide space for maps and 
geological collections, such as samples and cores, and table 
space for laboratory work. (Bldg. 514) 
b. Provide a laboratory where physiological and behavioral experi-
ments with living marine organisms can be conducted. This 
requires temperature controlled running sea water in research 
aquaria. (Bldg. 218) 
Description of Facilities: 
a. Bldg. 514 contains a large laboratory-classroom available for 20 
students to have separate tables, microscopes, and equipment. 
Chemicals, balances, drying ovens, incubators, etc. needed for 
general biological and geological work, and a reference collection 
of marine animals and plants, are provided. Geological specimens 
are stored in the lab. 
b. Bldg. 218 is a small laboratory built around a filtered running 
sea water system. Two to three thesis students can be accoTJ111odated 
at one time. All necessary equipment for laboratory and field research 
(including work at sea) is housed in this lab. 
Current Utilization: 
Both of these buildings are currently being utilized to satisfy the purposes 
listed above. Additionally, the biogeochemical oceano~raphy laboratory 





(Biogeochemical Processes in the Ocean) 
(Advanced _Biological Oceanography) 
Future Plans and Requirements: 
Renovation of the large general laboratory (Bldg. 514) is badly needed 
and plans are now being drawn up to improve the quality of the building. 
When these improvements are made the building can serve as an adequate 
laboratory and shore facility for many years. 
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Purpose: 
CHEMICAL OCEANOGRAPHY LABORATORIES 
Sp 331 
To provide a land-based chemical oceanography laboratory equipped 
with a broad array of teaching and research instrllllents. Students learn 
basic methods and use of these instrllT!ents ashore followed by 11hands-on 11 
experience at sea. 
Description of Facilities: 
The Chemical Oceanography Laboratory is located in Sp 331, and 
supports the following course : QC 3520 (Chemical Oceanography}. Other 
facilities include: The R/V ACANIA, a Wang 720C progranmable calculator with 
instrument and printer interface for on-line data processing, two 2-Channel 
A.A. II Technicon auto-analyzers, four high-precision-inductive conductivity 
salinometers, two high precision pH meters, a gas chromatograph, two ATP-
photometers, a LECO carbon analyzer, a Virtis freeze-dryer, an ATP extraction 
kit, a Millipore filtration system, a fluorometer, a HPLC (Waters High Pressure 
Liquid Chromatograph}, a UV/VIS variable wavelength/detector, two microscopes, 
plankton nets, TI-59 calculators and printers, and additional instrumentation 
available in other laboratories including an electron microscope and atomic 
absorption spectrophotometers. 
Current Utilization: 
Variables which can be measured include acidity (pH), alkalinity, carbon 
monoxide, chlorinity, dissolved oxygen, nitrate, nitrite, phosphate, silicate, 
salinity, conductivity, adenosine triphosphate (ATP), chlorophyll a, b, and c, 
carbon, particulate organic (POC}, methane CH4, and low molecular weight 
hydrocarbons. 
Future Plans and Requirements: 
Install towed "fish" for underway mapping aboard R/V ACANIA. 
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Purpose: 
MC&G AND HYDROGRAPHIC LABORATORIES 
{Scheduled for Bldg 224 in FY82) 
a. Teach the principles of photogranunetry and cartography. 
b. Conduct project planning exercises for hydrographic surveying labs. 
c. Use as a stagi ng area for field exercises and briefing/debriefing 
of such exercises. 
d. Provide facilities and photogrammetric instrumentation for 
thesis projects. 
Description of Facilities: 
Relatively large amounts of space are required to support the MC&G and 
Hydrography program. Flat file cabinets for storage of maps, charts and 
photographs are necessary. Light tables are required for laying out such 
materials and transferring data from them to various types of overlays. Major 
photogrammetric equipment also requires isolated, stable areas for optimum use. 
Large amounts of high quality (dry, dust-free) storage space is required for 
delicate, expensive surveying instruments. 
At present, no dedicated lab space is available. Labs associated with 
classes {as large as 18 students) are held in a small classroom with 12 light 
tables. There is no space to set up major photogrammetric equipment which 
is on hand (Kelsh Stereoplotter and a Zoom Transfer Scope). Additional 
equipment, although available from other agenci·es, likewise has no available 
setup space. Flat file cabinets, surveying equipment and a large library 
of technical manuals and texts are presently stored in the Reactor Building. 
Current Utilization: · 
The MC&G and Hydrography laboratories currently support the following 
courses: OC 3901 (Mapping, Charting & Geodesy); OC 3902 (Hydrographic & 
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Geodetic Survey); GH 3906 (Hydrographic Survey Planning); fiH 3910 
(Hydrographic Survey Field Experience); OC 4908 (Photogranmetry & Remote 
Sensing). 
The "lab classroom" presently is also occupied by 12 Hydro!}raphy stu-
dents (7 of whom are working on their theses). Light tables are used quite 
frequently by thesis students and by regular students in MC&G classes. Stu-
dents are deprived of working with sophisticated photogranmetric equipment 
that is on hand due to lack of space. 
Future Plans and Requirements: 
Present enrollment in the Hydrography curriculum is 12 students. Recent 
developments, such as approval of the MC&G Chair and the transfer to NPS of 
the Foreign Officer Training Program, suggest a growth in the curriculum. A 
suitable dedicated lab space must be established to raise the present proqram 
above its barely adequate status . Growth and improvement of the program and 
the possible creation of a multiple option MC&G curriculum will be dependent 
on a large, modern, well-equipped facility. In this light, the following 
space requirements are presented: one laboratory space for instruction and 
project layouts in geodesy, photogranmetry, cartoqraphy and hydrography; one 
laboratory space for photogranmetric equipment; one laboratory room for thesis 
research; one storage room for MC&G equipment and chart cabinets. In addition, 
faculty and support staff offices should be in close proximity to these labora-
tories . 
Major equipment for permanent installation will be the Kelsh Stereoplotter 
and the Zoom Transfer Scope. Additional instruments which may become available 
are an APPS instrument, an analytical stereocomparator, 6 CRT computer terminals 
and an HP 9815 electronic calculator. Some additional equipment may be required 
to process data from the R/V ACANIA digital data acquisition system to magnetic 
tape compatible with the IBM 3033 computer. 
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Purpose: 
NEARSHORE OCEANOGRAPHY LABORATORY 
Sp 325 
To support student and faculty teachi ng and research in nearshore 
oceanography. Emphasis is on providing predictive capability for the wave 
environment and geomorphological conditions at the shore. Research includes : 
both direct and remote field measurements of waves and related physical 
parameters; the analysis of data; and development of predictive models 
able to describe the measurements. The Nearshore Oceanography Lab supports 
both teaching of courses in coastal oceanography and data analysis. 
Description of Facilities: 
A complete atTay of field data collection equipments, including 8 
electromagnetic current meters, 5 wave sensors and telemetry, for use in 
research and teaching. Signal analysis equipment includes spectrum 
analyzers and a correlator. A Hewlett-Packard 9845 minicomputer, with 
associated hardware and software, is available . Four remote terminals 
tied into the IBM 3033 are used for digital analysis. 
Current Utilization: 
The lab currently archives a large amount of field data that is 
being analyzed by students and faculty using the remote terminals, a mini-
computer and spectrum analyzers. The lab serves as the center for pre-
processing of the f ield data acquired aboard the R/V ACANIA. The laboratory 
is also used for teaching signal processing. The Nearshore Oceanography 
Laboratory currently supports the following courses: 
OC 3150 (Analysis of Data Networks) 
oc 4213 (Coastal Oceanography) 
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Future Plans and Requirements: 
Facilities are to be provided for real-time analysis of oceanwide 
received satellite sensed surface waves and winds. Data will be directly 
received from coastal wave metering buoys. 
Interactive instructional programs to be perfonned on Tectronics 
interactive graphics tenninals are to be progra11J11ed in FY 83. They will 
lead the student through a full range of time series analysis in real-time. 
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Purpose: 
OCEAN MODELING AND PREDICTION LABORATORIES 
Ro 103 G 
Air-ocean sciences prediction is the central theme of the Naval 
Oceanography Program and, therefore, of the NPS Oceanography Program. It 
has four main components: real-time observational schemes (in situ and 
---
remote sensing data networks), active climatologies, analysis schemes 
(dynamical and statistical) for estimating the present and future states of 
the ocean (this is numerical forecast oceanography), and data archiving 
schemes. Hence, the Ocean Modeling and Prediction Laobratories are hi~hly 
dependent on computational methods, computer power, computerized data 
archives, data telemetry systems, and other high speed conmunications 
and graphics display resources. 
Description of Facilities: 
Present facilities available for student research and instruction 
are minimal but growing rapidly. Department of Oceanography space has been 
allocated for creation of a small student and faculty ocean modeling and 
analysis research center (Ro 103 G). Computational equipment inc 1 udi ng time 
sharing and interactive graphics tenninals have been purchased (with research 
funds). A request for additional equipment through OPN funds has been made. 
Current Utilization: 
The above mentioned facility is presently reserved for student and 
faculty research in problems supported by research sponsors such as ONR. 
The present focus of student research is on the oceanic upper layers, the 
marine boundary layer,. and the "shallow water" ocean off Central California. 
(Future plans include studies in other 11shallow water" areas of the world. ) 
Emphasis is placed on synoptic scale and mesoscale phenomena; e.g., boundary 
currents and undercurrents, oceanic fronts and eddies, mixed layer and 
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seasonal thennocline development, and near-inertial motions and internal 
tides. The Ocean Modeling and Prediction laboratories will support the 
following courses: OC 0810 (Thesis Research); OC 3221 (Ocean Circulation 
Analysis); oc 4330 (Synoptic Oceanography); QC 4331 (Advanced Synoptic 
Oceanography); OC 4413 (Air-Sea Interaction); OC 4414 (Advanced Air-Sea 
Interaction. 
During FY 82 anticipated hardware acquisitions in support of this 
activity include additional graphics tenninals with a shared hard copy 
device, a remote batch printer and a better quality printer. This will 
enhance the student research utilization of the facility and also pennit 
a limited amount of instructional use. 
Future Plans and Requirements: 
The U.S. Navy, by the efforts of the Naval Ocean Research and Develop-
ment Activity and sponsored research at the NPS, has advanced to the stare 
where ocean thennal structure modeling will soon be done routinely in the 
operational mode at FNOC (Fleet Numerical Oceanography Center) in Monterey. 
For NPS students in the Air-Ocean Sciences Curricula to stay abreast of 
these important developments (and to take part in them), the Ocean Modeling 
and Prediction Laboratories must be expanded to address the instructional 
mission on a large scale. This facility must consist of a sufficient number 
of computer terminals and mini-computers with peripherals to support the 
instructional requirement. Data links to the NPS mainframe computer will 
be needed for the time-sharing tenninals. However, local (stand-alone) 
input/output, data storage, graphics, and computational ability will also 
be required--especially for the classroom environment. On the average, twenty 
students working on thesis and dissertation research are anticipated . 
. 9$ 
OCEAN SCIENCE RESEARCH VESSEL, R/V ACANIA 
Purpose: 
To give students firsthand experience in the various aspects of the 
design of oceanic process studies and in situ oceanic data networks, includ-
ing cruise planning, instrument design and calibration, making observations 
at sea, and the recording, analysis and reporting of data. 
Description of Facilities: 
The R/V ACANIA is a 126-ft, all-weather research vessel equipped with 
hydrographic and electric cable winches (6000m, 5/32-in and 2000 m, 4 HO 
cable, respectively) . Two portable electric cable winches with 1000-m 
capacities are also available along with a modest trawl winch with slip rings. 
LI-frames with work platforms are located at the stern and amidship on the 
port side. A 3-ton capacity crane is located on the fantail. Navigational 
aids include two radars, fathometers, Loran C and Omega, as well as a 
Motorola Mini-Ranger III. 
Current Utilization: 
Available equipment includes: XBT launcher/recorder; mechanical 
BT's; Nansen bottles; Rosette sampler; reversing thermometers; continuous 
sea surface temperature and salinity recorders; pingers; Precision Graphic 
Recorder; Eda fathometer; Raytheon fathometer; and instruments to measure 
atmospheric temperature, pressure, humidity1 and wind speed and direction; STD; 
CTD; acoustic doppler speed profiler; and digital data acquisition system (DAS). 
Future Plans and Requirements: 
Add facsimile receiver for reception of weather charts and satellite 
images and a precision deep-ocean fathometer. Increase a·utomation of 
routine data acquisition and ship-to-shore data telemetry . 
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OCEAN TURBULENCE LABORATORY 
Sp 225 
Purpose: 
To provide a coordinated laboratory for collection and analysis of 
ocean turbulence data. The program includes measurements from submarines. 
towed bodies. free fall vehicles and expendable probes. 
Description of Facilities: 
Present facilities include a mini-computer for data acquisition and 
editing. Facilities for instrumentation work are being developed including 
an electronics shop and mechanical construction facilities. Faculty office 
space is included in the laboratory area. 
Current Utilization: 
Part of the space has just finished construction and part is not 
available yet. We are still in the initial stages of setting up our equipment 
and hiring the personnel. 
Future Plans and Requirements 
a. The rest of the laboratory space needs to be finished and the 
research program installed. 
b. Establishment of a mechanism for maintenance of the mini-




OCEANOGRAPHY INSTRUMENTATION LABORATORY 
SP 323 
The field instrumentation laboratory serves as a central service 
station for the repair, maintenance, storage, calibration , and checkout of 
field instruments. Because of the sophtsticated and complex nature of many 
of these quasi-prototype instruments, constant attention by electronics and 
mechanical engineers is often required. 
Description of Facilities : 
Present facilities include an electronics shop area for repair, 
maintenance, calibration and design of equipment, a light machine shop 
facility, a temperature bath for calibration, a sal i nometer calibration area 
and electronic storage. The general departmental electronics are stored here. 
Current Utilization: 
The laboratory is used for instrumentation design, repair, calibration, and 
maintenance by staff and students in preparation for teaching and research. 
The Oceanography Department possesses a wide array of sophisticated instru-
ments for measurement of physical/chemical properties of the ocean, including 
CTD's, current meters, Cyclesondes, acoustic releases, and telemetry systems. 
Future Plans and Requirements: 
The Oceanography Instrumentation Laboratory needs new digital electronic 
testing equipment, a new pressure transducer calibration facility, and an 
improved temperature bath for CTD and other calibration. A general upgrading 
of electronic equipment is planned. 
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Purpose: 
OPTICAL OCEANOGRAPHY LABORATORY 
Sp 223 A 
a. To support student and faculty research in hydro-optics and--
more generally--the NPS physical oceanography program, especially 
as related to remote sensing of the oceans. 
b. To provide laboratory instruction related to hydro-optics and 
optical remote sensing of the oceans. 
Description of Facilities: 
Present facilities available for instructional and thesis work 
include optical benches, calibrated light sources, several beam attenuation 
meters, scattering meters, irradiance meter~, a laboratory spectrophotometer 
equipped with a 1-m cell, a fluorometer, a Coulter counter, bioluminescence 
detectors, a pyroheliometer, a small 41 x 4' x 7' calibration tank, and two 
special purpose winches. Most of these items are housed in a windowless 
room in Spanagel Hall. 
Current Utilization: 
The laboratory is currently being used to support faculty and student 
research related to the temporal and spatial variability of near-surface 
optical scattering layers in the ocean and bioluminescence stimulation 
thresholds. It also supports the following course: 
OC 3220 (Physical Oceanography) 
Future Plans and Requirements: 
To obtain optimum use of both the laboratory and in situ instrumenta-
tion, it will be necessary to acquire a portable computer-based digital 
data acquisition system. 
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POLAR OCEANOGRAPHY LABORATORIES 
(Depends upon future availability of space) 
Purpose: 
a. Provide adequate facilities for research data and chart storage 
and small specialized library for research in polar oceanography. 
Student involvement in this research is assumed. 
b. Provide office and research facilities for occupant of Chair in 
Arctic Marine Science. 
Description of Required Facilities: 
Office space for 4 faculty, 2 regular faculty plus visiting chair and 
a postdoc. Office space plus work area for 2 technicians. Laboratory space 
with work area for 3 students. 
The laboratory space would contain work tables, tables for desk-top 
computer equipment and 2 computer terminals (cabling to main computer pro-
vided). It would have files for charts, computer cards, tapes, letter-size 
documents. There would be 2 light-table drafting desks and lockable storage 
spaces for equipment. 
Current Utilization: 
No laboratory presently exists. The Polar Oceanography Laboratory 
will support the following course. : OC 3212 (Polar Oceanography). Research 
is now being carried out from two faculty offices which are overflowing with 
stored data, files, charts, and computers. There are numerous books and 
reports which should be held by a library. Some of the latter are lent to 
students for courses. It is difficult and inefficient to use technicians 
because there is no ·place for them to work under adequate supervision. 
Specialized equipment must be stored in offices if it is to be found when 
needed. 
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Future Plans and Requirements: 
The plan as stated envisages some build-up in technical support. 
There is the possibility of active use of remote sensing with its correspond-
ing tenninal. There is the possibility of revival of Polar Oceanography in 
the curriculllll, with laboratory, which likely would require more space and 
access to a wi 1 k-i n freezer. 
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Purpose: 
SATELLITE OCEANOGRAPHY LABORATORY 
Sp 329 
a. To introduce students to state-of-the-art techniques for 
analyzing satellite data, with application to ocean and 
air/ocean analysis and prediction. 
b. To advance and reinforce understanding of synoptic and meso-
scale ocean dynamics through experiments which incorporate 
satellite data in a quantitative way. 
Description of Facilities: 
Present facilities available for instruction and thesis work include 
data terminal connections to the NPS IBM-3033, the VAX-11 in the NPS Image 
Analysis Laboratory, and to the NASA-sponsored Ocean Pilot Data System at 
the Jet Propulsion Laboratory in Pasadena, CA. Extensive Nimbus-7 CZCS 
and NOAA AVHRR data sets are maintained for the California Current area, 
and tape library facilities are maintained to support other data bases 
involving satellite and ancillary data tapes. Extensive software packages 
are maintained for processing scanning infrared and visible radiometer data 
(CZCS & AVHRR). 
Current Utilization: 
The Satellite Oceanography Laboratory will support OC 3660 (Satellite 
Oceanography). 
The laboratory can be used for oceanographi~ analyses using Nimbus-7 
CZCS, NOAA AVHRR and other satellite data (including DMSP, Seasat and Landsat). 
Future Plans and Requirements: 
To expand the NPS program in satellite oceanography to the level implied 
by educational requirements (as specified by curriculum sponsors), it will 
be necessary to: 
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a. Procure and implement a sophisticated interactive image analysis 
station with high-speed data conmunications to the IBM-3033 (NPS Computer 
Center), the NPS Image Analysis Laboratory, and the JPL Ocean Pilot Data 
System. This station should have substantial 11stand-alone" capabilities, 
including removable disk storage (300 m-bytes) and color-photographic hard-
copy production. 
b. Satellite data processing software packages must be developed 
or procured to handle data from a broad variety of satellite remote sensing 
systems, including synthetic aperture radar, imaging microwave radiometers, 
radar altimeters, and scatterometers. 
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TACTICAL ENVIRONMENTAL SUPPORT AND ENVIRONMENTAL ACOUSTIC LABORATORY 
Ro 103 F 
Purpose: 
a. To provide the student with firsthand experience in the proc-
essing and analysis of tactical environmental acoustic data 
and the prediction of tactical ASW environmental parameters. 
b. To provide the student with first hand experience in the proc-
essing and analysis ~f environmental acoustic data for remotely 
sensing of the oceans, e.g., acoustic tomography and other use 
of acoustic measurements to define oceanic variables. 
The study of ocean acoustics is a major thrust of several curricula at 
NPS (Air-Ocean Science, ASW, Engineering Acoustics) as well as several off-
campus continuing education courses. Relevance to naval applications and 
prediction of thennal and acoustical properties of the ocean are emphasized. 
A number of sponsors oresently support research examinin~ different facets 
of this topic; such asanbient noise, response of acoustic propagation 
to stonns, propagation across fronts and eddies, etc. Propa~ation in all 
the world's oceans, both shallow and deep, is considered. 
Description of Facilities: 
Present facilities are very limited and include a Hewlett-Packard 
System 9845 desktop computer, computer tenninal access to the IBM 3033 
and to the ARPA Computer Network (UNCLAS), light tables (drafting type), 
and an extensive classified environmental acoustic data base. 
Current Utilization: 
Approximately 10-20 students utilize this laboratory in the instruc-
. 
tional mode while 5-10 students conduct thesis research in the area. 
Sensitivity tests and comparisons of various environmental acoustic models 
(RAYMODE, FACT, PE, DANES, !CAPS, ASERT, etc.) are conducted. 
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Future Plans and Requirements: 
Recent changes in the Tactical Environmental Support (TES) curriculum 
require corresponding improvements and upgrading of this laboratory. 
Digital tape recorders, modern digital signal processing equipment, TESS/ 
ICAPS fleet hardware, and Naval Environmental Display System (NEDS) equipment 
are needed. Eventual access to classified computer networks and the Air-
Ocean Sciences Remote Sensing Laboratory may be required. Additional 
office space is needed for faculty/technical staff personnel. 
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Introduction to ·Mechanical Engfneering Laboratories 
The Department of Mechanical Engineering recognizes the importance of 
laboratories in support of its graduate program. It also recognizes that 
technology is· changing at a rapid rate, and it is essential that the labora-
tories be reviewed constantly for appropriateness and modernization. 
The attached descriptions provide an overview of both current and 
proposed laboratories. rt>st of these laboratories are utilized primarily 
to support classroom instruction and/or thesis research. Other labora-
tories exist which support ongoing faculty research programs, but they are 
not described in this document. These research laboratories include the 
following facilities: an oscillating flow channel, a towing channel, a 
multiple tube steam condenser, a Tow turbulence wind tunnel, a gas flow 
eductor system, a laser doppler velocimeter, and a wide variety of instrum-
entation to support investigations in fluid mechanics, heat transfer, 
solid mechanics and materials science. 
In the future, it is clear that more emphasis will be placed upon 
computerized data acquisition and on-line processing. Advanced propulsion 
concepts of future ships and sutmarines will require that officer students 
be knowledgeable in the methods of computer-aided design (CAD) and engin-
eering (CAE) in the principles of fluid power controls and automation, and 
in spectral analysis methods to study shipboard generated noise. In addi-
tion, advances in materials, such as high strength alloys and composites, 
will require sophisticated experimental devices to study microstructure, 
fatigue and corrosion. 
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The Department of Mechanical Engineeri.ng is conunitted to building 
strong laboratory efforts in each of the above-mentioned areas. To 
accomplish this goal, an urgent need exists not just for capital equip-
ment, but more importantly, for high quality technical support personnel 
to assemble, operate, modify, maintain and repair this equi!J11ent. With 
these resources, and the dedication of the faculty, the laboratories 
will continue to evolve to match the challenging demands of tomorrow•s 
ships and shipyards. 
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COMPUTER GRAPHICS LABORATORY 
H-2010 
Purpose: 
To provide students effective access to systems for presenting 
results from a variety of engineering problems in graphical fonn. 
Description of Facilities: 
The central feature of this laboratory is an integrated graphics 
systen (Tektronix 4081). Components include a minicomputer with 64 kilo-
byte random access memory, a hard disk drive with 10 megabyte capacity, 
two floppy disk drives, a line printer, a 30 11 by 40 11 digitizing tablet, 
a 19 11 high resolution video display and hard copy unit. An acoustic 
coupler provides connection to the IBM 3033, the PDP-11 1 and the VAX. 
Additional equipment includes three desk top computers, one with 
dual floppy disk drive and digitizing tablet. All have video display, 
thennal printer and X-Y plotter. 
Current Utilization: 
This laboratory is regularly used for assigned work in courses in 
mechanics of solids, numerical analysis, vibration, engineering design 
and finite element method. Thesis students from this and other depart-
ments are regular users. 
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Future Plans and Reguirements: 
The present high use factor for these facilities indicates that 
added capacity is needed. The pace of changes in the state of the art 





To support student thesis and faculty and staff research needs in 
the area of corrosion. 
Description of Facilities: 
At present, facilities available for instructional and thesis work 
include: a seawater/sea spray corrosion simulator, a potentiostat and 
assorted recording and measuring devices. 
Current Utilization: 
Thesis research projects using this facility in the past year included a 
study on corrosion of aluminum-magnesium alloys and a study on corrosion 
steel in concrete. 
Future Plans and Recommendations: 
Generally, equipment such as the corrosion simulator are built on-
station. Future requirements will include construction of corrosion 
simulation equipment as outlined by the investigator. 
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FLUID MECHANICS LABORATORY (P-lanned) 
H-101 and 204 
Purpose: 
The use of laboratories in conjunction with the teaching of fluid 
mechanics serves as an important and necessary reinforcement of the 
theories presented in classroom lectures. The concepts introduced in 
the early courses are reinforced by the laboratory experience by helping 
students visualize fluid flow phenomena and exposing them to connnonly 
used fluid measurement techniques. Laboratory equipnent also supports 
thesis projects and research. 
Description of Facilities: 
This laboratory is presently in the planning stage. The following 
experiroenta 1 capalii'l iti es wfl l be provided: 
1. Compressilile Flow - Velocity Measurements in Supersonic Fl ow 
2. Ideal Fluid Flow - Computer Models of Inviscid Flow Fields 
3. Boundary Layer Flow - Boundary Layer Transverse with a Micro-
pitot Tube 
Pressure Distributions in a Turbulent Jet 
4. Turbulent Flow - Transition Flow in a Circular Pipe 
Eddy Shedding Rates from Circular Cylinders 
Current Utilization: 
When in existence, the laboratory will be utilize~ as described aboveo 
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Future Plans and Reguirements: · 
A preliminary proposal has been prepared for develoJlllent of the labora-
tory. Much of the necessary equiprnent is already available in the Mechanical 
Engineering Department. Additional requirement estimates are (1) $11K for 
equipment and materials, (2) 600 sq. ft. of laboratory floor space, (3) 10 
man-weeks for machining and construction of experimental apparatus, (4} 5 
faculty man .. weeks for laboratory design and supervision of construction, (5) 
5 technician man-weeks per year for maintenance, repair, checkout, ~tea, and 
(6) $3K per year for replacement, updattng, etc •• 
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1. To complement the course offerings in fluid power control systems 
in the Department of Mechanical Engineering. 
2. To provide sophisticated instrumentation and equipment for thesis 
and research investigations of the dynamic behavior of fluid 
control systems. 
Description of Facilities: 
The laboratory is presently in the planning stage. A previous version 
of the laboratory was discontinued because of inadequate technician support. 
The new laboratory will provide for the following specific experiments. 
a. Fluid and fluid flow behavior under dynamic conditions. 
b. Static performance of hydraulic power devices. 
c. Static performance of control valves. 
d. Hydraulic velocity control servomechanisms. 
e. Hydraulic position control servomechanisms. 
Current Utilization: 
When in existence, the laboratory will be utilized as described above. 
Future Plans and Requirements: 
A preliminary proposal has been prepared for redevelopment of the 
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laboratory. Requirements estimates are: (1) $38.SK for equipment and 
construction, (2) 600 sq. ft. of laboratory floor space, (3) 300 tech-
nician man-hours for construction and installation, (4) 240 faculty man-
hours for design, procurement, and supervision, (5) 1/4-technician man-year 
per year for maintenance, repair, checkout, etc., and (6) $SK per year for 
replacement, updating, etc. 
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Purpose: 
HEAT TRANSFER. LABORATORY 
H-1 01 , -1 03 ,"~l 06 
a.. To support the lecture courses in conduction, convection, and 
radiation phenomena. 
b.. To expose the students to the physical principles underlyi_ng 
the basic fundamentals of heat transfer .. 
Description of facilities: 
Currently, equi1111ent is available to study two-dimensional conduction 
problems using an electrical analogy, and enmisivity measurements using a 
radiometer. An experiment to study forced convection from a heated surface 
is presently in a prototype stage. 
Current Utilization; 
The lan is currently used for the purposes cited above, with obvious 
1 imitations due to inadequate facilities .. 
future Plans and Reguirements: 
No equi_IJl)ent i.s presently in use to study natural convection, tioil ing, 
condensation, and two~phase flow phenomena. A capability for heat exchanger 
experiments is al so urgently needed.. Faculty time is required for design 
of experimentation and integration of these new and existing experiments 
into a true laboratory. Additional technici·an and machinist support is 
needed for construction and i.nstallation of new experiments and, most im-. 






To acquaint the student with the apparatus and techniques for per-
fonning fundamental physical measurements of pressure, flow, temperature, 
force, strain, displacement, and nuclear radiation. 
Description of Facilities: 
A diversity of essentially unrelated equipment is enployed in this 
laboratory. It includes pressure transducers; a flow channel with ori-
fice, venturi, pitot traverse, and manometers; thennometers, thennocouples, 
thermistors and resistance temperature gages; force transducers, strain 
gages, and displacenent transducers; and several radiation sources and 
counters for radiation measurement. A variety of amplifiers and static 
and dynamic read-out devices are employed. 
Current Utilization: 
This laboratory provides the experimental facilities for an introduc-
tory course taken by all mechanical engineering students. 
Future Plans and Requirements: 
Continuing developments in instrumentation require a phased replace-
ment of transducers, amplifiers, and read-out devices. 
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Purpose: 
MECHANICAL TESTING LABORATORY 
S-229,-257,-263 
a. To provide students with hands-on experience in modern methods 
of mechanical testing. 
b. To support student thesis and other research needs for mechanical 
testing and evaluation of materials. 
Description of Facilities: 
Present facilities available for instructional and thesis work include: 
Instron tension/compression testing machines, Rockwell- and micro-hardness 
testing machines, R. R. Moore-type and plate-bending type fatigue testing 
machines, and Charpy V-notch impact testing machines. 
Current Utilization: 
Five laboratory courses presently use the facility for testing me-
chanical properties of a wide range of materials. Properties which may be 
studied include: tensile strength, yield strength, compression strength, 
hardness and microhardness, fatigue life and ductility. 
Thesis and research projects use the facility for much the same pur-
poses as classes; however, many pieces of equipment are utilized in highly 
automated or cyclic testing modes. In the past year, the following sub-
jects were investigated: aluminum-magnesium alloys, ultra-high carbon 
steel alloys, weldments in HY-130 steels, the effect of creep damage on 
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fatigue life of low alloy steels, the shape-memory effect in copper-
aluminum-zinc alloys and temperature effects on composite aircraft struc-
tures. 
Future Plans and Reguirements: 
In order to expand and also to continue ongoing programs, it will 
be necessary to: 
a. Install one MTS servo-hydraulic test unit (already acquired). 
b. Acquire additional servo~hydraulic units, especially to support 
work in fatigue testing, particularly fatigue crack growth, and 
fracture toughness testing. 
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Purpase: 
MECHANICS OF SOLIDS LABORATORY 
H-101 
a. To acquaint the student with basfc materials tests used to de-
termine design data. 
b. To verify by experiment theories used to predict structural be-
havior. 
Description of Facilities: 
Present facilities include universal testing machines, analog and 
digital strain indicators. load cells, together wfth scales, micrometer 
caliper, dial micrometers, and extensometers. 
Current Utilization: 
The laboratory currently supports the instructional program in the 
first course in mechanics of solids. A fully-developed sequence of ex-
periments is regularly utilized. 
Future Plans and Requirements: 
In order to make these experiments representative of current practice 
it is essential that data gathering be automated. This will require ana-
log to digital conversion, together with recording in a form suitable for 
computer reduction and final output in printed or graphical form. 
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METALLOGRAPHIC PREPARATION LABORATORY 
S-241,-247,-249,-251 
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Five laboratory courses and virtually every thesis student in materi-
als science use this facility. In addition, it is used by students and 
staff of other departments. A typical procedure would use a cut-off saw 
to section a larger specimen, which would then be mounted in Bakelite. 
Usually a smooth surface is required, and this is prepared using grinding, 
sanding and polishing equipment as necessary. The final step is etching, 
which uses either a chemical etchant or an electrochemical process to 
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bring out the desired microstructural details. In the past year, theses 
using this facility include: aluminum-magnesium alloy projects, ultra-
high carbon steel alloy projects, HY-130 steel weldment projects, shape-
memory effect projects, and several extra-department projects, such as 
studies of laser damage on several materials. 
Future Plans and Requirements: 
Upgrading the facility to meet continuing demands and safety needs 
requires: 
a. Additional cabinets designed for flammable liquids storage and 
cabinets for chemical storage. 
b. Modification of plumbing to eliminate problems caused by grinding 
and polishing compounds. 
c. Replacement of several old and outdated or worn items of equipnent 
including rough and fine grinding equipnent, final manual polish-
ing equipnent; also, acquisition of new, automated polishing 
equipment for use with more difficult materials such as advanced 




OPTICAL MICROSCOPY LABORATORY 
S-257,-237 
a. To provide students with hands-on experience in use of optical 
microscopy for evaluation of materials. 
b. To support student thesis and faculty research needs for optical 
microscopy. 
Description of Facilities: 
Present facilities available for instructional and thesis work in-
elude: a high-resolution metallograph, a conference metallograph, student 
metallographs, low-power microscopes, low-power photomicroscopes, and a 
macrophotography apparatus. 
Current Utilization: 
Five laboratory courses presently use this facility for inspection, ob-
servation, and examination of a wide range of metallurgical phenomena, 
such as comparisons of microstructures resulting from varying processing 
steps. 
Thesis and research projects using the facility include: aluminum-
magnesium alloys, ultra-high carbon steel alloys, weldments of HY-130, 
shape-memory effect of copper-aluminum-zinc alloys, high-temperature cor-
rosion of nickel-based super-alloys, temperature effects · on composite 
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aircraft structures, and extra-department studies such as the laser damage 
of materials project. 
Future Plans and Requirements: 
Plans to more efficiently use resources and equipment require: 
a. acquiring new student microscopes 
b. acquiring strain-free objective lenses for polarized light 






a. To support student thesis and faculty and staff research needs 
for photographic processing. 
b. To provide staff photography support in preparation for student 
instructional laboratories. 
Description of Facility: 
At present facilities available for thesis and research work include 
a standard darkroom set-up, with processing tanks, safelights and en-
larging equipment . 
Current Utilization: 
This facility is presently used for designing and constructing dis-
plays for classroom use and for evaluating and printing negatives produced 
in thesis research. Desired contrast and exposure may be experimentally 
determined producing high-quality scientific photographs. 
Future Plans and Regui rements 
In order to reduce time spent on layout of photographs, easels would 
be desired. Also, a complete set of filters are being purchased in order 
to produce photographs of a wider contrast range than is now possible. 
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a. To provide students with first hand experience in physical testing, 
especially in Non-Destructive Testing (NOT). 
b. To support student thesis and faculty and staff needs for physical 
and chemical test support. 
Description of Facility: 
EquiJlllent and facilities available for instructional and thesis work 
include: an alloy identification kit, ultrasonic testing equiJlllent, dye 
penetrant kits, a hydrogen determination apparatus, and a differential 
scanning calorimeter (DSC). 
Current Utilization: 
Two laboratory courses use this facility for alloy identification, 
crack location or for defect identification. 
Thesis research uses include: hydrogen detennination in HY-130 welds, 
martensite fanning temperature determination in copper-aluminum-zinc al-
loys, and non-destructive testing of specimens and equii:ment. 
Future Plans and Reguirements: 
Because carbon plays a major part in many alloys, a ·carbon detennina-
tion apparatus is needed. Possible other requirements would include spec-





POWER PLANTS LABORATORY 
Bldgo 500 
ao To expose the students to the fundamental principles of thermo-
dynamics which are essential in naval propulsion and auxiliary 
power systems. 
b. To provide coverage of the performance characteristics of gas 
turbine and internal combustion engines. 
Description of Facilities 
Complete test fac ili:ties are available to study diesel and gas tur-
bine engines. 
Current Utilization 
The laboratory is presently used for the purpose given above. 
Future Plans and Requirements 
The laboratory envirorment (Bldg. 500} does not receive housekeeping 
attention and other "creature comforts" are lacking. In addition, there 
is no technician available for the periodic and continuing update and 
maintenance of the equipnent. 
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REFRIGERATION AND FLUID MACHINERY LABORATORY 
H.;l 01 
Purpose: 
a. To complement the course offerings in steam power, refrigeration, 
and turbomachinery in the Department of Mechanical Engineeringo 
b. To provide the students with a tactile encounter with typical 
Naval auxiliary power devices. 
Co To provide a learning experience· in the measurement of quantities 
necessary to characterize· typical power transmission and con-
version devices .. 
Description of Facilities: 
The laboratory presently consists of an instrumented refrigeration 
system, a multifluid-multipump system, and a variety of auxiliary measure-
ment and i ns:truroentat ion systems. 
Current Utilization; 
The 1 aboratory is partially operational in support of the purposes 
listed ab.aye. The main course served by this laboratory is ME 3220, STEAM 
POWER, REFRIGERATION AND TURBOMACHINERY. 
Fu tu re Pl ans and Regu irements: 
The labor&tory will continue under development, particularly in the 
consolidation of existing equipnent into an identifiable whole. The major 




SAMPLE PREPARATION LABORATORY 
S-240 .-251 .-256 
a. To provide staff support for preparation of samples for student 
laboratories. 
b. To provide students with first hand experience in sample prepara-
tion in laboratory and thesis research. 
Description of Facilities: 
Present facilities available for instructional and thesis work in-
elude: a power hack saw. a high-speed diamond precision saw. and an electron 
discharge machine for special cutting. 
Current Utilization: 
Two laboratory courses presently use this facility for class work. The 
main use consists of cutting large pieces of material or very hard materials 
into sizes that can be processed in the metallography laboratory. 
Thesis research work uses this facility for cutting not only large 
pieces of materials. but for other difficult-to-cut items, such as composite 
materials. 
Future Plans and Requirements : 
Future plans fQr this area only involve improved routine maintenance 
and supply . 
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SCANNING ELECTRON MI.CROS COPY LAB ORA TORY 
S-235 
Purpose: 
a. To support laboratory instruction in course work requiring 
scanning electron microscopy. 
b. To support student thesis research and other faculty and staff 
needs for scanning electron microscopy. 
Description of Facilities: 
Present facilities available for instructional and thesis work in-
elude a scanning electron microscope (SEM) with two stages, and an energy-
dispersive X-ray spectrometer. , 
Current Utilization: 
Two laboratory courses presently use this facility for investigation 
of failed parts, the mode and type of failure, and the location of crack 
initiation. Other surface defects or phenomena are often investigated in 
this laboratory. Elemental analysis may be performed using the X-ray 
spectrometer. 
Thesis and research applications are similar; the following topics 
used the facility during the past year: aluminum-magnesium alloys, ultra-
high carbon steel alloys, weldments of HY-130, shape memory effect of 
copper-aluminum-zinc alloys, high temperature corrosion of nickel-based 
super alloys, and laser damage of materials, an extra department project. 
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Future Plans and Reguirements: 
Because of the heavy use requirements of the SEM and X-ray spectrometer 
for thesis and research work, it is desirable to purchase a smaller, quality-
control-type SEM for classroom work. The age of the present SEM also indi-
cates that a replacement will soon be necessary to avoid increasingly high 
maintenance costs. 
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THERMO-MECHANICAL PROCESSING LABORATORIES 
S-233,-256,-263 
Purpose: 
a. To provide students with facilities for first-hand experience 
in heat treatment of metallic materials. 
b. To support laboratory, student thesis, staff research projects 
and school needs for heat treatment of metals and materials. 
Description of Facilities: 
Present facilities available for instructional and thesis work include: 
brick-lined box furnaces for general-purpose use, high-temperature tube 
furnaces, a cyclic oxidation furnace apparatus, a sulfidation furnace for 
high-temperature corrosion studies, a rolling mill and box furnace combina-
tion, a heated platten compression set-up for upset forging, and pyrometers, 
thennocouples, chart recorders, etc. for temperature measurements. In addi-
tion, new lightweight ceramic fibre furnaces and salt baths are being in-
stalled as part of a plan to upgrade the facility. 
Current Utilization: 
Four laboratory courses presently use the facility for routine heat-
treatment of specimens, for analytical studies requiring heat treatment 
of materials, and for experiments involving heat treating/mechanical 
processing techniques. 
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Thesis and research projects use the facility for routine heat 
treatments to achieve desired microstructures, and in some cases heat 
treatment is combined with forging and rolling processes. In the past 
year, the following subjects were investigated: Thermo-mechanical 
processing (TMP} of aluminum-magnesium alloys, TMP of ultra-high carbon 
steels, weldment studies of HY-130 steel, the shape-menory effect in 
copper-aluminum-zinc alloys, corrosion of nickel-based super alloys at 
elevated temperatures, and temperature effects on composite aircraft struc-
tures. 
Future Plans and Reguirenents: 
In order to continue ongoing programs and to upgrade the facility to 
meet modern heat treating standards it will be necessary to: 
a. Complete installation of the ceramic fibre furnaces 
b. Acquire a vacuum furnace 
c. Acquire a more powerful rolling mill capable of handling a wider 
range of materials 
d. Acquire an induction furnace 
e. Acquire a high-accuracy thermocouple calibration system 
f. Acquire additional temperature-sensing equi!Jllent 
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TRANSMISSION ELECTRON MICROSCOPY LABORATORY 
S-235~-241,-243 ~nd -243-A 
Purpose: 
To support student thesis research and faculty and sta·ff research 
requiring the use of the transmission electron microscope. 
Description of Facility: 
Present facilities avai'lallle for instructional and thesis work in-
clude: a transmission electron microscope (TEM), a vacuum deposition 
unit for coating specimens, and electro-.thinning cells for sample prepara-
tion. A small darkroom is provided for developnent of TEM plates and filmo 
Current Utilization: 
At present, this facility is used only for thesis and research pro-
jects, due to the effort required to produce specimens. In the past year, 
the following projects used the factli'ty: studies of aluminum-magnesium 
alloys, studies of ultr~~high carbon steel alloys, studies on weldments of 
HY-130 steel, and studies of the shape..memory effecto 
Future Plans and Requirements: 
Because of its age (17 years}, the present TEM has a high percent.age 
of down time and related high maintenance costs. These problems have forced 
students to purchase TEM time at the Hopkins Marine Research Facility in 
order to complete thesis work. Unfortunately, it is getting very expensive 
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and it is difficult to receive pennission to use this facility. These 
problems would be eliminated with the acquisition of a replacement TEM, 





To permit the student to observe basic vibration phenomena and, 
through data reduction, to verify the adequacy of analytic methods. 
Description of Facilities: 
A universal fatigue testing machine is used to provide a calibration 
platform for motion transducers and also serves as a system for study of 
steady forced vibration. Other basic equipment includes: two electro-
dynamic exciters with signal generators and power amplifiers; an instru-
mented two degree of freedom torsional system; and an instrumented beam. 
A complement of accelerometers, velocity transducers, amplifiers, frequency 
and phase meters, oscilloscopes and oscillographs are also available. 
Current Utilization: 
This laboratory supports the basic course in mechanical vibration. 
Equipment is also occasionally used in thesis research. 
Future Plans and Requirements: 
A serious deficiency in this laboratory is the absence of any equipment 
for spectral analysis of dynamic signals. Such equipment is important in 
demonstrating techniques that are the basis for the Navy's procedures for 
discovering potential machinery problems to allow repair before breakdown. 
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X-RAY ANALYSIS LABORATORY 
S-259 
Purpose: 
a. To support laboratory instruction in course work requiring X-ray 
analysis of engineering materials. 
b. To support student thesis and faculty and staff needs for X-ray 
diffraction and other X-ray analytical methods. 
Description of Facility: 
At present all X-ray units are either being dismantled and removed 
or new units are being installed. When available, these units will enable 
students to investigate the elemental contents and structure of a wide 
range of materials. 
Current Utilization: 
At present, the X-ray laboratory is being remodeled. It has been used 
in the past for demonstration purposes in two laboratory courses, and owing 
to its versatility, it may be used for a wide range of research topics. 
Future Plans and Requirements: 
The new units are expected to be operational in the very near future. 
To facilitate cleaner operation with fewer maintenance problems, a recircu-
lating cooling system is being designed and built. 
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Introduction to Computer Science Laboratories 
The Computer Science Department has extensive Laboratory facilities to 
support teaching and research in computer science systems. The Department 
also manages and supports facilities for the Command, Control and Conmunica-
tions Academic Group. A professional Laboratory staff manages the laborato-
ries, develops advanced systems, and advices students and faculty. 
The Department has had for many years facilities in graphics, signal pro-
cessing, microcomputers, and image processing. During 1982 and 1983, the 
Department is reorganizing its laboratories and planning a major expansion 
of its research laboratories. The existing facilities have been reorganized 
into the Computer Science Computer Laboratory which provides general support 
to students, faculty and to the other laboratories, the Graphics and Signal 
Processing Laboratory, the Microcomputer Laboratory, and the Image Processing 
Laboratory. During 1982 and 1983, the laboratories will be expanded by the 
moving of the Database Systems Research laboratory from Ohio State University 
to NPS, by the development of some existing facilities into a Distributed 
Computing Laboratory, by the development of an Artificial Intelligence Labora-
tory, and by the establishment of the Programming Languages Laboratory. 
During 1982, the facilities and capabilities of the Comnand, Control and 
Conmunications Laboratory will expand as the US Readiness Conmand locates its 
Contingency Studies Institute _at NPS. The Laboratory's staff will expand and 
there will be an upgrade of the computer facilities. 
~~~ -
Professor and Chairman 
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Co1TU11and, Control and Co1TU11unications Laboratory 
IN-157 
Purpose: 
a. To provide facilities for classified instruction and research on 
war gaming and other research in Co1TU11and, Control and Conrnunications. 
Description of Facilities: 
Operating on an ARPANET TIP/PL!, the Convnand, Control, and Convnunications 
Laboratory provides both secure and non-secure access to the ARPANET. A PDP 
11/70 with three color graphics stations, six intelligent terminals, tape 
drives, printers, and 300 mega bytes on mass storage units constitute the sys-
tem's hardware. Running under the UNIX operating system, this system is equi-
pped with special software to support ARPANET protocols and networking require-
ments. 
Current Utilization: 
The Laboratory is used for Command, Control and Conmunications instruc-
tion and for thesis research. The Laboratory provides wargaming capabilities 
as well as computer voice systems. 
Future Plans and Utilization: 
During FY82, the US Readiness Command is establishing a Contingency 
Studies Institute at NPS that will utilize the Laboratory for the analysis 
of joint operations plans and exercises. There will be an upgrade of the 
Laboratory facilities that will include replacing the PDP 11/70 with a VAX 
11/780. Additional hardware and software to support a wider range of com-
puter systems and combat simulations will be added to the Laboratory. 
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Computer Science Computer Laboratory 
SP-500, 5308 
Purpose: 
a. To provide access to contemporary computer science systems to support 
the Department's teaching and research. 
b. To provide computer support to the Department's other laboratories . 
c. To provide NPS students and faculty with access to contemporary mini-
computer based computer science systems. 
Description of Facilities: 
The Laboratory includes a DEC VAX 11/780 Minicomputer with 1.5 million 
bytes of memory, dual 300 million byte disk drives and 1600/6250 BPI tape 
drives. The operating system is the Berkeley UNIX system. Terminals for the 
system are in SP-5308. 
A second DEC VAX 11/780 is scheduled for installation in the summer of 
1982. It will run the DEC VMS operating system which includes contemporary 
high quality language processors. The VMS operating system is widely used 
throughout DoD and this will facilitate the transfer of software developed 
elsewhere under VMS to NPS. 
Current Utilization: 
The Computer Laboratory supports a wide variety of uses by students and 
faculty in course work and on research projects. The Berkeley UNIX operating 
system developed under ARPA sponsorship includes a sophisticated software en-
vironment that includes: 1) c language, 2) c cross compiler for zaooo, 
3) YACC, a compiler writing system, 4) LEX, a lexical anaylysis system, 
5) tree-structured directories, and 6) a wide variety of tools to support 
technical report writing. The software development support tools provide an 
excellent environment to develop computer science software systems . 
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Future Plans and Requirements: 
The Berkeley UNIX has software to allow the VAX to become a host on the 
ARPANET. This will allow easy computer to computer corrmunications to other 
DoD installations and to several University Computer Science Departments that 
are major OoO contractors. 
The second VAX running VMS operating system can be connected to the Com-
puter Center IBM 3033 to allow some limited on campus computer to computer 
corrmunications. 
A pressing requirement is to get access to a compiler for ADA the new 
DoD language. Current efforts are underway to obtain a compiler to run under 
UNIX or under VMS. 
The development and expansion of Department Laboratories in Distributed 
Processing, Graphics and Signal Processing, Database Systems, Artificial 
Intellegence, Image Processing, and Prograrmiing Languages are putting increa-
sing demands on the Computer Laboratory facilities that will require an expan-
sion of the capabilities of the current systems {additional memory and disks) 
and the acquisition of new systems. 
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Purpose: 
GRAPHICS AND SIGNAL PROCESSING 
SP 506 
a. To provide hands-on graphics capability for graphics courses 
and research. 
b. To provide a capability to do signal processing course work 
and research. 
Description of Facilities: 
The Graphics and Signal Processing Laboratory has developed a 
multiprocessing system which employs two DEC PDP-11/SO's and a PDP-
11/34 with a four ported 200 megabyte bulk storage system, 3 tape 
drives, a CSP Map 300 array processor, a Honeywell 9600 analog tape 
input system, and time sharing ports. Computer graphics are supported 
by one or more of each type of graphics tenninals (for a total of 
eleven) including: 3-D vector, conic vector, storage tube, color 
raster and plasma terminals. 
Current Utilization: 
The Laboratory supports courses in graphics and research in 
graphics and in signal processing. Students in Computer Science, 
Electrical Engineering, Weapons, and Comnand, Control and 
Conmunications use the facilities for course work and for thesis 
research. 
The Laboratory's systems for signal processing provides for 
analog and digital inputs compatible with tactical and laboratory 
sources, and includes both fixed point and floating point array 
processors, interactive graphics, and hardcopy outputs. 
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Future Plans and Requirements: 
Some of the graphics equipment is being moved to the new VAX 
11/780 to provide needed computer power to fully utilize the systems. 
Software to support the development of course matters is being 






a. To provide contemporary image processing equipment for instruction 
and research. 
Description of Facilities: 
The Image Processing Laboratory's hardware consists of a EYECOM mono-
chromatic picture digitizer and display, a Ramtek 9400 high resolution color 
raster display system and a Vision One/20 system. Each is interfaced to one 
of the PDP-11 processors. Additionally, the Vision One/20, with its built-in 
LSI-11 processor, has considerable stand-alone image processing capabilities. 
Current Utilization: 
The Laboratory is used for instructing Computer Science and Electrical 
Engineering students. The equipment is being used to process oceanography 
data from the Coastal Zone Color Scanner. 
Future Plans and Requirements: 





a. Provides hands-on experience with contemporary microcomputer 
technology to students taking courses in microcomputers and 
real time combat direction systems. 
b. Supports classwork, student thesis and faculty research in 
applications of microelectronics to distributed systems, 
tactical computer systems and innovative architecture 
designs. 
c. Provides a test bed facility for student thesis and faculty 
research particularly in the areas of operating systems for 
tactical computer systems, multiple processor organizations, 
and microcomputer software development. 
Description of Facilities: 
The Laboratory contains a variety of equipment including IHTELLEC-
8, INTEL MDS-80, ALTOS ZBO, AMD Z8000, and DEC LSI-11 systems as well 
as a number of single board computers. Most of these systems are 
supported by floppy disk or hard disk storage, CRT data communications 
terminals and printers. A wide variety of peripheral devices are 
available for experimentation including bubble memory modules, plasma 
display devices, robotics testbeds, etc . The Laboratory has 
communications interfaces to the Computer Center IBM 3033 and to 
the department's PDP-11/50 systems . 
Current Utilization: 
In addition to the wide range of hardware available in the 
laboratory, software development is supported in Pl/M, PL/Z, PASCAL, 
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PL/l, COBOL, BASIC, and FORTRAN progranming languages. Simultaneous 
multiple-user microcomputer systems are available as are support 
systems for experimentation with multiprocessor configurations 
designed from single-board computer components. 
Future Plans and Reguirements: 
The move to 16 bit high performance VLSI microcomputers has begun. 
Effective utilization of these systems requires emphasis be placed on 
control and operation of multiple-micro systems. Work on microprocessor 
networks is currently underway. The systems of the future will 
routinely be equipped with multi-megabyte storage devices, using 
magnetic bubble and Winchester disk storage technologies. Tactical 
applications including embedded microcomputers will be increasingly 
important, and enlargements to the facilities are now being planned to 
enhance our abilities to support research in this area. 
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DEPARTMENT OF MATHEMATICS 
The major areas of research activity in the Mathematics Depart-
ment are Numerical Analysis, Applied Statistics, Optimization and the 
development of a Microcomputer Laboratory. A brief su11111ary of the 
activities in each area is given as well as a summary of some of the 
miscellaneous research activities. 
NUMERICAL ANALYSIS 
R.H . Franke is continuing research in the area of surface approx-
imation, especially in the case of scattered data points. A comparison 
of various methods has been accepted for publication by the Mathematics 
of Computation. An algorithm for the interpolation of scattered data 
will appear in Computers and Mathematics with Applications. Professor 
Franke and Professor T. Jayachandran are continuing research into the 
properties of the Foutz multivariate goodness-of-fit test. Professor 
Jayachandran ~ s student R. Linhart is considering power properties of the 
test for fitting a multivariate normal distribution. M.D. Humphries 
has been working on numerical solutions of fixed point equations. He 
has a paper on choosing on a theoretical and experimental basis between 
algorithms. Some new more efficient methods were found. His paper 
"A Journal of Approximation Theory" will appear soon. He conti nues his 
study of acceleration of convergence of iterative algorithms, and a 
development of non-standard analysis. A.L. Schoenstadt continues to 
develop and test, with R.T. Williams, better procedures for global 
and regional weather predktion. Additionally, with C.P. Chang, they 
are considering numerical modelling of unique atmosperic phenomena. 
A talk on a filter coefficient methodology for analysis of numerical 
prediction models was presented. 
APPLIED STATISTICS 
T. Jayachandran, together with H.J. Larson, i s developing statistical 
prodedures to analyze spectrometric measurements on oil samples from 
aircraft engines . His paper, "Methodology for determining sampl i n9 
intervals 11 appeared as an NPS report . The same individuals also worked 
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_ on a statistical analysis of technician proficiency data on an Air 
Force nondestructive analysis program. They developed rankings for 
the individuals and laboratories involved. 
OPTIMIZATION 
I.B. Russak continues work on constrained optimization problems. His 
paper "Convergence of the conjugate Gram Schmidt Method" appeared in 
the Journal of Optimization Theory and its Application. His research 
for the Aerospace Corporation on a technical investigation of two major 
optimization computer programs also appeared as an NPS report. He 
also continues a study of rates of convergence of non~linear optimi-
zation algorithms under weakened hypotheses. 
MICROCOMPUTER LABORATORY' 
The microcomputer laboratory· in the Mathematics Department provides 
an area for research for several faculty members .. G .. E. Latta continues 
to act as campus coordinator for the laboratory. M.O. Wefr has been 
concentrating on course development as it relates to the Apple computer 
and microcomputer development generally. C.O. Wilde has been writing 
programs for course development especially in ODE~s and in probability 
distributions .. 
MISCELLANEOUS· 
H,M. Predricksen h.as been workfn9 on methods for using full length 
binary sequences for various spread spectrum applications. He spoke to 
the tnternatlonal Information Theory on this subject. His survey paper 
on generation of full length non~linear shfftregister cycle algorithms 
wfll appear soon fn SIAM Review .. Work continues. He also completed a 
literature search on a classified suoject drawing inferences about 
interest items in a classified data base. Additionally he supported 
s. Jauregui in a signal recognition and analysis project and worked 
on algorithms for signal processing with L.A. Cox. L.n. Kovach con-
tinues work on his textbooks "Advanced Engineering Mathematics" publica-
tion eminent and "'Boundary Value Proolems 11 to appear soon - 5oth with 
Addison-Wesley. D,H .. Tratlan has been considering paths in lattice 
diagrams. 
Shyton .. 
This work is joint with H,M. Fredricksen and a student, S. 
He and Slayton are also colla~orating on reasearch on Venn 
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diagrams. P.C.C. Wang is providing essential analytical components 
required to develop and operate an integrated system for production 
of long term projections of foreign ground force weapon systems. This 
research effort will be incorporated and implemented within the Army 
intelligence community to improve its projective capability. The in-
vestigator will evaluate and develop microcomputer applications tailored 
to a set of problems associated with the engineering data handling 
systems to Be used in threat projections. M.D. Weir published a paper 
"Glottochronology: An application of calculus to linguistics". His 
book, "Calculator Clout~ and "Calculus by Calculator" have appeared 
or will appear soon from Prentice-Hall. C.O. Wilde has been writing, 
reviewing and editing instructional materials on the contraction mapping 
principle, error correcttng cddes, vector and vector field identities, 






a. To provide students with interactive computing facilities to 
support and enhance their learning of mathematics and its 
applications. 
b. To provide insights into the mathematical aspects of hardware and 
software associated with microprocessors. 
Description of Facilities: 
Present facilities include five microcomputer systems, each of which 
includes a microprocessor, a CRT display, and dual disk drives. Three of 
the systems also have printers available for hard-copy output. All systems 
can be operated using the popular CP/M operating system, and all have 
Pascal. Many software packages are currently available, as well as com-
plete documentation of all hardware and software. 
Current Utilization: 
The laboratory is available to all NPS students and staff. Current 
utilization includes student work in support of classes and thesis research. 
Faculty and staff members use the laboratory to learn its capabilities to 
support their courses and to develop software and limited research. 
Future Plans and Requirements: 
In order to meet future needs, which include use of the laboratory as 
an integral part of certain courses, a minimum of eight systems is required. 
These systems should also be supported by a printer that can provide quality 
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hard copy output of text and graphics. Some additional furniture, such 
as desks, tables and chairs, is needed. In addition, the current space in 
In-371 is inadequate. A relatively minor remodeling of the room, which would 
include replacing of the current model display and storage facility with a 
wall and a door, and sealing off the current door, would enable the room 
to handle the projected eight stations. 
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Introduction to Operations Research Laboratory 
The Operations Research Department maintains the Man-Machine Systems 
Design Laboratory located in Poot Hall. 
This laboratory is dedicated to studying man in his working environ-
ment and trying to understand human performance on military tasks. 
Students are encouraged to work with faculty in examining physiological 
and psychological effects of different system designs. Experimental 
sound reduction and environmental chambers allow environmental effects to 
be considered along with specific man-machin interfaces. 
Micro computers, mini-computers and other computers allow real time 
data collection of human responses for data analysis. In addition, 
graphics capabilities are available. 
Students from many disciplines use the lab. Such students come 
from Operations Research, c3, Administrative Sciences, Computer Science, 
Electronic Warfare and Anti-Submarine Warfare, as examples. The spaces 
in the lab serve not only class project needs but also faculty research 
projects. 
The interdisciplinary use of the lab by more and more students and 
faculty necessitates further development of the technical and professional 
staff. We are working on developing more staff with specific skills in 
Anti-Submarine Warfare, Electronic Warfare and c3• 
K. T. MARSHALL 




DEPARTMENT OF OPERATIONS RESEARCH 
MAN/MACHINE SYSTEM DESIGN/HUMAN FACTORS LABORATORY 
The purpose of the lab is to support the following activities: 
a. Teaching laboratories. Teaching laboratories are designed to 
support classroom activities in various courses taught in the O.R. 
curriculum, the A.S.W. curriculum, the E.W. curriculum and c3. 
Funds to support these activities are derived from curriculum sponsor 
and/or NPS funds. 
b. Faculty research. Funded research activities requiring the use of 
laboratory facilities. These research activities derive their 
support from research sponsors and are designed to provide faculty 
with facilities necessary to conduct research in the general area of 
man/machine system design and/or operation. 
c. Thesis research. The man/machine system design laboratory is avail-
able to thesis students interested in pursuing questions involving 
human functioning. Student thesis research has not been restricted 
to students in the O.R. curriculum. Rather, student research efforts 
have involved students in Aero, M.E., A.S .W., etc. Funding for this 
research has been mixed with various co1T111ands and the O.R. Department 
contributing. 
Description of Facilities 
The overall design of the laboratory has taken the above listed 
categories of effort into consideration in its development. At the present 
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time the capability of the laboratory is extensive in several general areas. 
Present efforts involve continued development of specific areas which have been 
specified as areas wherein expanded capability is presently required or 
anticipated in the future (e.g., A.S.W.). In order to satisfy the require-
ments for continued development the laboratory has been divided into the 
following functional a·reas: 
a. Performance measurement 
b. Environmental stress 
c. A.S.W. 
d. Man/machine system design 
Faculty directly involved in development and operation of the laboratory 
include the Chairman of the O.R. Department, Director of Human Factors and 
associated H/F faculty members and the man/machine system design laboratory 
technicians. Human Factor faculty in conjunction with technical support are 
involved in interfacing and coordinating lab activities with interested 
faculty and students in the various departments. 
The following partial equipment list suggest the flexibility and 
diversity which presently exists within the man/machine systems design 
laboratories. 
a. Air Shields Blood Pressure Monitor 
b. Exerciser Life Cycle 
c. Treadmi 11 
d. Eye Movement Recorder 
e. Flicker Fusion 
f. Human Test System 
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g. Oxygen Analyzer, Beckman Model C-2 
h. Pupilometer, Model 8310 
i . Reaction Timer, Multi-Choice 
j. Respiration Gas Meter 
k. Brainwave Analyzer 
1 . Bio-Telemetry System 
m. Flight Simulator, ATC-510 
n. Tachistoscope 
o. Voice Recognition System 
Current Utilization: 
The lab is used year around by about 200 students and 10 professors. 
The utilization is about 50% for teaching and 50% for research. 
Future Plans and Requirements: 
Future plans include development of more teaching lab experiments and 
upgrading of automatic data collection procedures. 
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Academic Departments & Laboratories 
61 - Physics & Chemistry 
Physical Chemistry Laboratory 




Electron Linear Accelerator (LINAC) 
62 - Electrical Engineering 
Antenna Laboratory 
Circuits/Electronics Laboratory 
Digital Systems Laboratory 
Electronic Warfare {EW) Laboratory 
Electro-Optical Image Processing Laboratory 
__. Guidance, Navigation and Controls Laboratory 
~ Material Support 
Microwave Laboratory 
Optical Electronics Laboratory 
Radar Laboratory 
SATCOM Laboratory 
Sonar Signal Analysis Laboratory 
Sonar Systems & Und2rwater Acoustics Laboratory 
Special Signals Laboratory 
Target Classification Laboratory 
Transient Electromagnetics Laboratory 
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Academic Departments & Laboratories 
63 - Meteorology 
Meteorology Instrument laboratory 
Meteorology Research laboratory 
Synoptic Meteorology Laboratory 
Weather Briefing Laboratory 
67 - Aeronautics 
Air Data Systems Laboratory 
Combustion Laboratory 
Electro-Gas Dynamic Laboratory 
Flight Simulator Laboratories 
Gas Dynamics laboratories 
Structures laboratory 
Subsonic Aerodynamics Laboratory 
Turbopropulsion Laboratories 
~ 68 - Oceanography 
Biogeochemical Oceanography Laboratories 
Chemical Oceanography laboratories 
MC&G and Hydrographic Laboratories 
Nearshore Oceanography Laboratory 
Ocean Modeling and Prediction Laboratories 
Ocean Science Research Vessell, R/V ACANIA 
Ocean Turbulence Laboratory 
Oceanography Instrumentation Laboratory 
Optical Oceanography Laboratory 
Polar Oceanography Laboratories 
Satellite Oceanography laboratory 






























Academic Departments & Laboratories 
69 - Mechanical Engineering 
Computer Graphics Laboratory 
Corrosion Laboratory 
Fluid Mechanics Laboratory 
Fluid Power Control Laboratory 
Heat Transfer Laboratory 
Measure~nt Laboratory 
Mechanical Testing Laboratory 
Mechanics of Solids Laboratory 
Metallographic Preparation Laboratory 
Optical Microscopy Laboratory 
Photography Laboratory 
Physical and Chemical Testing Laboratory 
Power Plants Laboratory 
Refrigeration and Fluid Machinery Laboratory 
Sample Preparation Laboratory 
Scanning Electron Microscopy Laboratory 
Thermo-Mechanical Processing Laboratories 
Transmission Electron Microscopy Laboratory 
Vibration Laboratory 
X-Ray Analysis Laboratory 
52 - Computer Science 
Co11111and, Control & Co11111unications Laboratory 
Computer Laboratory 
Graphics and Signal Processing 
Image Processing 
Microcomputer Laboratory 
53 - Mathematics 
Microcomputer Laboratory 
55 - Operations Research 
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